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New vaccine and therapy against non-A non-B viral h6oatif^
and their preparation process .

"

* *

*

The invention relates to a new vaccine against non-A non-B

viral hepatitis and to the process for preparing this vaccine.

We know that two viruses causing viral hepatitis in

humans have been identified: the A. virus and the B virus.
*

Hepatitis caused by the B virus can readily be identified

in patients who have had blood transfusions.

Other types of hepatitis associated with blood transfusions--
which clearly indicates their viral, transmissible nature,

but that are caused neither by the A virus nor* the B virus—
have been identified; see, for example, S. M. Feinstone, et al,'

the New England Journal of Medicine, April 10, 1975, pages
707-710.

An antigen"associated with non-A non-3 hepatitis was

recently described by Shirachi, et al, in" The Lancet . October 21,

1978, pages 853-856.

By making serum taken from polytransfusion patients or
*

patients who were recovering from non-A non-B (or NANB)
*

hepatitis rea.ct with serum taken at the early stage of the

illness, it was possible to show, using immunodiffusion,'

tha.t there were lines of precipitation between the serum taken

from patients who were recovering or who were polytransfusion

patients, and serum taken at the acute stage of NANB hepatitis.

This research has made it possible to identify a NANB

hepatitis virus showing an analogy with the B virus hepatitis;

see Olivier Hantz, et al, C. R. Acad'. Sc. Paris, Vol. 289,

pages 1263-1266 (.1979), and: Journal of Medical Viroloov .

5:73-86.

.
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The same research has made it possible to isolate an antigen

whose identity with Shirachi's "HC " antigen was established,

and which was called NANB/e antigen by analogy with the B

hepatitis antigens; see C. Trepo et al, C.R. Acad. Sc. Paris,

'Vol. 290, pages 343-346 (1980).

It has not been possible to obtain agglutination of the

NANB viral particles with the antibody corresponding to the

NANB/e antigen. In other words, this .antigen cannot be u^e'd as

a vaccine 'medium.

This invention is based on the discovery and preparation

of a new NANB virus antigen, wherein the corresponding antibody

has the property of agglutinating said NANB. virus. This

antigen can thus be used as a vaccine medium.

This vaccinal antigen was originally discovered in the

following manner, on the basis of serum and liver biopsies
. . . * .... . _ *

taken from patients suffering from acute or chronic NANB

hepatitis.

It is known that viral or non viral hepatitis is accompanied by

a significant increase in the GOT (glutamic oxaloacetic transaminase)

and GPT (glutamic pyruvic transaminase) transaminase ratios.

This increase in transaminases is the test accepted by
*

specialists for a diagnostis of hepatitis.
*

NANB hepatitis is diagnosed only in cases where the

role of hepatotoxic drugs is eliminated by questioning

whereas the role of the B virus and A virus is. eliminated because of

the absqnce of these viruses or their antigens or the absence

of antibodies against these viruses, in accordance with con-

ventional methods as described, for example, in the following

publications :
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- World Health Organization, ".Progress in the Matter of

Viral Hepatitis," Technical Report Series, 1977, N° 602,

1-68; A. J. Zuckermann, "The Three Types of Human Viral Hepatitis,

.W.H.o. Bull., 1977, 56, i- 2 0; R. Sohier, Diagnosis of Viral

Diseases, Flanunarion
, Medecine Sciences Edition, Paris, 1964,

and update until 1979.

In addition, it was shown that other known virus susceptible to
*

affect the liver, such as the EPSTEIN—BARR virus and cytomegalic

virus, were not implicated.

Thus, serum is taken from subjects,, symptomatic or not.
"

who are suspected of having NANB hepatitis.

f
In immunodiffusion tests between serums," or between serums"

and liver cell homogenates, antigen-antibody compound pre-,

cipitation reactions were observed. More than one line of
"

precipitation was sometimes observed. A -comparison with an
m

original sample of -the antigen described by Shirachi established

that the most frequent line of precipitation was due to an antiaen

initially called NANB Ag (Vitvitski et al, 1979, Lancet 1:1263-1267)

and then NANBe Ag,which showed an identity reaction with that obtained
*

for the Shirachi* s HHC" * antigen. '

*

Serums providing a dual line of precipitation were

selected. The additional line of precipitation, distinct from

that Qf the NANB/e Ag, was located, in relation to it, on the

side of the well where the serum to be tested, containing the

antigen, had been placed. The NANB/e Ag was closer to the

v/ell containing the antibody reagent.

Ultracentrifugation of serums thus selected led to the

discovery of antigenic activity responsible for the second line

of precipitation in those centrifugal deposits, while the
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NANB/e antigenic activity was not found in the deposits after

ultracentrifugation, but remained in the supernatant.

Once the new antigen had been isolated, it was then

possible to select, through an immunodiffusion reaction,

serums containing the corresponding antibody for instance.

In most countries, since there has been systematic

testing of blood donor serums for the presence of B virus

hepatitis antigens, most observed cases of post-transfusion

hepatitis are NANB hepatitis.

In general, the newly discovered antigen, hereinafter
*

called NANBs Ag, is found in the serums of approximately 10

to 20 percent of patients suffering from post-transfusion

hepatitis and in asymptomatic subjects showing an increase

especially of GPT transaminases greater than or equal to twice

the normal level.

Anti-NANBs antibodies (or anti-NANBs Ab) are -found in

large quantities in convalescing patients, usually 1 to 12

months following stabilization of the transaminase concentratic

They also, appear very frequently in polytransfusion subjects
.

or subjects who, because of their activities, are subject to

reDeated exposure to the virus.
*

The rest of the tests described above make it possible tc

detect and isolate the NANBs Ag and the corresponding antibody,

even if a reference sample is not available.

These tests shall be described in greater detail in the

experiment section.
#

By using NANBs antibodies in combination with fluorescein

it was possible to observe cytoplasmic and/or membranous
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fluorescence on liver biopsies taken from patients showing

signs of NANB hepatitis. On the other hand, the antibody

corresponding to the NANBe or Shirachi's "HC»antigen produces
nuclear fluorescence.The direct or indirect immunofluorescence tes.
in thus another method that .can.be used to detect the anti-NANBs
antibody.

Conversely, a cytoplasmic and/or membranous fluorescence
inhibition reaction can help detect NANBs Ag in the following
manner: a small, known quantity of the fluorescent antibody
is initially added to the serum to be tested, if infected
liver sections show no cytoplasmic and/or membranous fluorescence
in the presence of the treated serum, it signifies that this
serum contains the NA^Bs Ag which fixed the fluorescent
antibody.

•

Another radioimmunoprecipitation test of the virions
that have been made radioactive by the anti-NANBs antibody
can also be performed. An inhibition test of this reaction
can be made to detect the NANBs Ag.

The vaccinal nature of the NANBs antigen has been proven,
in particular by the following experiments

* m

the anti-NANBs antibody causes the virus to agglutinate.
The resulting aggregates: can be observed by electronic micro-
scopy;

.
in addition, when the virus is labeled by a radioactive

precursor, all the radioactivity bound with the virus collects ir.

the precipitate obtained after the antibody has been added and

centrifugation.

This radioimmunoprecipitation test rests on the followir.c
principle: m complete NANB viruses, there is a dna polymerase
enzyme (DKAP, which allows the virus to duplicate itself bv
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making DNA copies with precursors (H-TPP) ; if the viruses

containing the DNAP are incubated with a precursor marked

with radioactive tritium (tritiated thymidine triphosphate:
3

H TPP, sold by Radio Chemical Center, Imersham, Great Britain)/

a radioactive virus is obtained.

This virus can be precipitated by antibodies directed

against its envelope or, in other words, by the anti-NANBs

antibodies. An example shall be provided in the experiment

section.

Finally, as noted stbove, the fluorescent antibody causes

a cytoplasmic and/or membranous immunofluorescence on liver

tissue sections from patients in whom NANB hepatitis was

diagnosed, which shows that the NANBs Ag is a surface antigen

of the viral envelope synthesized in the cytoplasm of the host

cell, while the center of the particle, or nucleocapsid;

containing other antigens, is synthesized in the nucleus.
*

All of these observations show that NANBs Ag is a vaccinal

antigen. In addition to the properties described above, the

NANBs Ag also has the following features:
* *

density: between 1.20 and 1.30g/ml in a cesium chloride

solution, and between 1.15 and 1.25g/ml in a sucrose solution;
*

electrophoretic migration in the c-fJ-globulin zone;

it is associated, in particular, to particles with a

viral appearance (spheres or filaments of various size, the most

common of which range in size from 10 to 45nm in diameter, and wit:

the complete virion appearing as a sphere with a dual envelope

measuring 35 to 4 5 nm;
*

when it is administered to an animal having an immune
*

system, it causes the formation of antibodies with which it
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provides a precipitation reaction, said antibody beiM}61 974

additionally capable of aggregating and/or precipitating said vira

particles including said complete, double enveloped viral particles

containing a nucleocapsid and measuring approximately 35-4 5nm, said

antibody being also capable of causing, when it is combined with a

fluorescence agent, a cytoplasmic and/or membranous fluorescence in

liver tissue sections from subjects suffering from NANB hepatitis;

said antibody being capable neither of aggregating or precipitating

significantly complete B virus hepatitis particles, nor of causing
.

« • > * *

cytoplasmic and/or membranous fluorescence in liver tissue of
*

subjects suffering from B hepatitis.
•*

. .. - «« - *
•

By using a sample of NANBs antibodies, serums containing

the NANBs Ag can easily be selected, and these, in turn, can

be used to identify serums containing the anti-NANBs Ab*
*

The invention described herein thus relates to a new

vaccine against NANB viral hepatitis, characterized by the

fact that it contains, in a medium that is acceptable physio-

logically, and in quantities .sufficient to cause an immuno-

logical response once it has been administered, a purified

fraction containing an NANBs .antigen, said NANBs antigen
*

having the features .cited hereinabove-

• The invention extends to a vaccine containing any antigen
*

* *

related to the above-described NANBs antigen, said related

antigen sharing with NANBs common antigenic determinants

demonstrable e.g. by immunodiffusion, immunofluorescence,

»

hemagglutination or radioimmunoassay.

The invention also relates to a process for preparing said

vaccine by purifying the NANBs antigen from serums selected

either using original NANBs Ab samples of by the method

described above.
BAD ORIGINAL
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This purification process is characterized by the fact

that serums or plasma are selected in which the presence of.

NAHBs antigens has been identified according to conventional

methods, such as immunodiffusion, counterelectrophoresis,

immunofluorescence inhibition or radioiinmunology reactions,

and that saia antigen is purified according to conventional

methods of protein purification.

Purification may be achieved using, for example, one or

more of the following methods:

affinity chromatography;

ultracentrifugation, for example in a sucrose or
*

cesium gradient;

gel chromatography; .

fractioned precipitation using a precipitant such

as the polyors, for example, polyethylene glycol or ammonium

sulfate;

ultrafiltration using a membrane with a pore size

such that molecules with a molecular weight greater

than 30., 000 are retained.

Since the NANBs antigen is sometimes present in the form

of immunocompounds, it can be advantageous to dissociate said

compounds either prior to purification, or by performing the

purification under conditions that will ensure that. dissociation

occurs (for instance, at a sufficiently acid or alkaline pH)

.

*

In order to purify the antigen by affinity chromatography,

chromatrography on a support material can be performed; the

material is preferably porous, and covered with a layer of
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anti-NANBs antibody "molecules connected to the support by

a connecting agent. The support can consist of Sepharose,
*

for example. The connecting agent can be cyanogen halogen

oxide. The immunoabsorbent is placed on one column, a solutic

containing the antigen to be purified is applied to this co1\it

and washed with a buffer. The antigen is then eluted with a

solvent to dissociate the antigen-antibody link, for example,

using a buffer solution with an acid or alkaline pH, since

an extreme pH will cause dissociation of the Ag-Ab link.

Fractions in which the presence of proteins has been identifi

by measuring the optical density at 280 run are gathered, and

the presence of the NANBs antigen is detected in the fraction

by serologic reactions with the anti *NAN3s A£: CEP (counter-

electrophoresis) , and/or immunofluorescence and radioimmuno-

precipitation inhibition.

For purification by ultracentrifucation, a solution
*

gradient using a medium such as sucrose or cesium chloride i£

prepared, the solution to be purified is placed on said gradi

and the mixture is ultracentrifuged. The fractions in those
*

corresponding to a density of 1.20 to 1.30 g/ml in CsCl

or 1.15 to 1.25 g/ml in sucrose are gathered, the NAN3s Ac

are found by serology.
*

To purify by gel chromatography, a porous hydrbphile

gel material is placed in one column, the fraction contain!-

the antigen to be purified is applied to the column, and z'.\'

antigen is eluted. The medium used in this operation is

preferably alkaline, as this has a dissociating effect

and thus allows the NANBs Ag present to be recovered in tr.-j.

forn of irjnunocomplexes

.
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The fractions in which the presence of proteins has been

identified by a measure of optical density at 280 nm are

gathered. The NAJNBs antigen is identified in these fractions

by the serologic reactions previously indicated.

Preferably, in performing all the purification methods,

the material used at the outset is" a defibrinated and concen-

trated {2r to 10 times) serum or plasma. Concentration can

be achieved, for exalbiple by precipitation of the proteins,

especially using polyethylene glycol or ammonium sulfate and

by redissolving in an aqueous buffered solution. The quantity

of precipitant needed, for instance 60% ammonium sulfate, is

easily determined.
«

To prepare the vaccine, the purified antigen is dissolved

in a physiologically acceptable medium comprised of an apyrogenic
*

buffer such as phosphate buffer at PH of 7 ± Q5 or physiological

saline.

To eliminate any possibility of infection, conventional in-

activation processes such as heating, treatment with formol, or

irradiation with ultraviolet rays are used. Thus, a completely

non-infectious vaccine is obtained.

In addition, an adjuvant such as aluminum hydroxide,

aluminum phosphate or any other natural or synthetic adjuvant

can be added to the vaccine.

The vaccine can also be a composite vaccine containing,

for example, the 'Australia antigen, or HBs Ag, which provides

vaccination both against B hepatitis and NAN3 hepatitis.

The vaccine according to the invention is administered,
*

preferably, either subcutaneously or by intramuscular injection,

and the invention also relates to a process of vaccination
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against NANB which is novel in that a purified NANBs antigen

preparation, as described above, containing a sufficient

quantity of the antigen to cause an iirjnune reaction, and especially

an antibody reaction, is administered* to an animal with an

immune system, and, more particularly, to a human. Contra-
*

indications are the contra-indications that normally apply

to vaccines. Repeated vaccination is also useful for the -treatment

of chronic NANB infections

.

* * *

In man, each injection usually consists of 20 to 50 yg, -

approximately, of purified antigen.

Using this process, anti-NANSs antibodies that could serve
*

tc detect the presence of NANBs antigens in man can be pre-

pared. For this, a purified preparation of NANBs antigen as
**

described above is administered to an animal in conjunction with •

complete Freund's adjuvant or with any other adjuvant. This prepa-

ration is administered at least once, but preferably several times.
*

After a period of two to four months, for example, blood is.

drawn from the animal and the serum is gathered. The serum

is tested to ensure that it contains no normal human anti-

protein antibodies. By immunodiffusion, the serum obtained

will provide a line of precipitation with a serum of human

origin containing NANBs antigen

„

Volunteers (.blood donors, in particular) were immunized

with the NANBs Ag vaccine; they received several do.ses of the

yaccine every three to four weeks and thus developed high

concentrations of anti NANBs 'Ab (4 to 8 injections total).

Using plasma taken from their blood by plasmapheresis,
*

anti-NANBs gammaglobulin were prepared using conventional

methods; these are useful for preventing and treating NANB

hepatites, *as will be shown below. BAD ORIGINAL
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The invention also relates to the preparation of anti-

NANBs gammaglobulins and their use in preventing and treating

NAN3 hepatitis.

Plasma or serum which are positive "in anti-NANBs Ab,

as determined by performing the various tests cited above, _^

may be selected* Tljese anti-NANBs antibodies are preferentially

found in subjects recovering from NANB hepatitis, especially

in patients who have had multiple transfusions and, in

particular, hemophiliacs and persons subject to repeated

exposure such as drug addicts, homosexuals, and doctors,

nurses and associated professions.

Plasma containing the anti-NANBs Ab is obtained from the
• • •

carriers by plasmapheresis. It is then fractioned following

conventional methods of purifying and isolating gammaglobulins,

such as fractioriing with ethanol, ammonium sulfate or Rivanol.
*

These methods are described, more particularly, by E.J.

Cohn^ et al. r J.A.C.S., 63, 459, 1946; J. L. Oncley, et al.

,

J.A.C.S., 71, 541 (1949), J. Horejsi and R. Smetana, Acta

Medican Scandinavia , Vol. CI*V, 65 (1956), and P. Kistler, et al,

Vox Sa.ng., 7, 414 (1962).

The medicine according to the invention is a purified

gammaglobulinic blood fraction containing anti-NANBs antibodies,

said fraction having been separated from all other normal or

infectious blood "protein components (other than gammaglobulin)

.

The gammaglobulin containing anti-NA23s antibodies that

can be used as an active ingredient in the medicine according

to the invention can also be converted for intravenous injection

of the gammaglobulin. It is known that these processes consist
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of eliminating or reducing the anticomplementary force of the

gammaglobulin, a force which is due to the presence of aggregates

which can fix the complement as does the : antigen-antibody

compound. Various processes are known by which injectable

gammaglobulin can be obtained- These processes consist, for

example, of exposing the gammaglobulin either to incubation

at pH 4 r or to enzymatic digestion by pepsin, papain or

plasmin.
9

The medicine according to the invention can be administered,

in particular, during the acute stages of NANB hepatitis in

- order to speed recovery and to" eliminate the risk of develop-

merit into the. chronic stage.

The medicine is administered either by intramuscular

injection or intravenously. Posology is the usual posology

for gammaglobulin, for example an injection of 5. ml of a solution

having the usual concentration (160 g/1) .

*

The anti-NAIs3s gammaglobulin treatment can be used alone

or in Combination with various anti-alleroic, anti-inflammatcrv

or other medication. Several - injections can be made in

succession, depending on biological and serologic results.
*

The K£KBs antibodies contained in the prepared specific

gammaglobulin, and whose presence can be confirmed using the
t *

various immunofluorescence, CEP or DRI tests, are capable
*

of aggregating the viral WANS particles, including the com-

plete virions associated with a DNA polymerase activity, as

can be shown by causing the complete virions labeled with

radioactive nucleotids to precipitate.

Thus, these anti-KAlIBs antibodies are neutralizing

antibodies that provide protection against infection by the

KOM-A HO:: -3 virus, and, because of this , they provide effos; •

~ c?"- BAD ORIGINAL
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The indications of these gammaglobulins are therefore any

subject known to be exposed to infection by the NANB virus,

and particularly members of the medical and para-medical

professions especially those working in hemodialysis and

kidney units and others in cancer units and especially in the

area of leukemia, and educators and staff working with groups

of maladjusted children, the mentally or psychiatrically

retarded.

In addition, subjects who travel to countries where the

disease is endemic, drug addicts and homosexuals are also high-

risk groups. Newborn children whose mothers have hepatitis or
-

are chronic carriers of the NJiNB virus cam be protected at

birth by injection of 0.08 - 0*2 ml/kg* of these specific gamma'globu-

lins to the newborn within hours of* birth, and by repeating injec-
* •

tions monthly" for six months. • " "
'

Tha gammaglobulin can be used as a preventive treatment
• *

for the spouses or partners of subjects suffering from NAN

3

hepatitis, by injection, for example, of a 5 ml phial of 16%

(or 160g/l) anti-NANBs gammaglobulin which provides protection

for at" least two months. If the risk of infection persists,

the injection must be repeated.

•*peating the injections in case of persistent exposure to

ris>: .s the genera! rule for the passive protection* thus

provided by the gammaglobulin, and the injections must be

continued at the rate of one injection every two months for the

duration of exposure to risk.
*

Another special case is accidental injection of blood

with acute or chronic hepatitis , or the blood of an asymptomatic
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carrier of the NANB virus, or every time there is a doubt.

In this case, a 5 ml injection must be made immediately after

the accidental injection or after contamination by contact

with the mucous membranes.

Another indication would be in potential systematic

prevention, of NANB hepatitis following transfusions, by inject-

ing every subject whotwill receive a transfusion with two

phials of anti-NANBs antibodies for transfusions of less than

three flasks of blood. For transfusions ranging from three

to ten flasks of blood, up to four or five phials would

be administered in a 24-hour period.
• *

Another application of gammaglobulin^ fractions containing
<^

anti-NANBs antibodies is the removal of complete infectious

NANB viruses and NANBs antigens from all biological fluids

which contain them or are likely to contain them, by agglutination

and/or neutralization achieved by adding the anti-NANBs antibodies

to said liquids. For instance, the gammaglobulin^ fraction

containing anti-NANBs antibodies can be added to flasks of

blood or .plasma or any other biological fluid to be used in

emergencies, when there is no time to check for harmful

substances, in this case the NANB virus.

In this case, the medicine according to the invention is

composed of blood, plasma or any other biological fluid to be

transfused and to which the gammaglobulinic fraction containing

anti-NANBs antibodies has been added.

Of course, in this instance, the ganunaclobulinic fractions

used are treated so that they can be administered intravenously.

The invention also relates to a preventive or treatment

process for NANB virus hepatitis and chronic infections,
.*"•;*„':<

BAD ORIGINAL



-16- 0061974 •

*

characterized by the fact that a medicine as defined hereabove

is administered intravenously or by intra-muscular injection

in sufficient quantity to neutralize any potentially present

NANB virus and NANBs Ag.

One preventive possibility, in particular, would be to

systematically add one 5 ml phial of anti-NANBs gammaglobulin

*to flasks'of blood to* be used for transfusions.
*

This practice is of particular interest in the prevention

of hepatitis resulting from the use of products derived from

blood by fractioning, such as Factor VIII or Factor IX or— • • •

fibrinogen, whose infectiousness is known and feared. In

this case, a quantity, corresponding to approximately one 5 ml

phial of gammaglobulin must be added to each flask or 200 ml unit

of plasma before fractioning. The gammaglobulins affix themselves
• * * • *

to the virions, which are then diverted in part toward the fractions

containing the gammaglobulin, and non-infectious fractions,
* *

including Factor VIII and IX, fribrinogens , are obtained.

Another method involves fixing the anti-NANBs gammaglobulins

on a support such as activated Sepharose or magnogel, and then,

either* using the batch or column technique, to perform

immunoabsorption of the virions contained in the infectious

plasma fraction, such as Factor VIII, Factor IX, fibrinogen.

Contrary to what is the case in B infections, there are

often small quantities of NANBs antigens circulating during

acute or chronic cases of NANB hepatitis, in the second part of

their development.

This presents a very favorable circumstance for treating

these infections with anti-NANBs antibodies. In fact, in

B virus infections
f it is impossible to administer antibodies

BAD ORIGINAL
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• *

in sufficient quantities to neutralize the large amounts of

viral antigen (KBs) circulating in the serum.

It has now been discovered that, in many clinical situations,

the. situation is very different with NANB virus infections when
* *

there are only few antigens circulating. In these conditions,
*

w
m

it is easy to neutralize these antigens and to administer an

excess of anti-NAHBs antibodies that, at the hepatitis cell

level, can inhibit the multiplication *8f the virus inside the
-* •

infected cells and thus cause these to heal* Nonetheless,
#

*

large quantities of anti-NANBs antibodies for a long period (6 months

" to 1 year) are needed, to effectively treat these patients.

Tests have already been successfully performed during
*

NAN3 virus infections responsible for vasculitis. In these

cases, it is of interest to precede the gammaglobulin injection
• _

with intensive plasmapheresis, using a machine adapted for

this purpose and designed for cytopheresis. The anti-NANBs

gammaglobulin treatment can be used alone or combined with
m

anti-viral or anti-inflamraatory medication in small doses.

Successive, repeated injections are made, depending on- biological
*

and serologic results. This is thus indicated for NANB
*

hepatitis recognized serologically by the NANBe and NAN3s tests.

When a great escess of NANBs antigen is present, in the severe

forms, it can be eliminated first by plasmapheresis, then

intramuscular injections of anti-NAN3s are given, at the rate

of one per day until all circulating NANBs antigen has dis-

appeared, then at the rate of two per week until the NANBe

antigen has disappeared and the transaminases have stabilised.

The treatment may then be followed by one injection every two months

until a lighter of "active" (self- produced) Igtt anti- NANOS Ab arc

detected.. All NANB virus infections, regardless of their clinical

BAD ORIGINAL
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The following examples are illustrations of the

ir.vention, but are not limiting.

ZXAI-1PLE 1

a) Selection of positive plasma for the NANBs antigen

Subjects found to be carriers of NANBe antigen in programs

of systematic detection of this antigen and of transaminases

in blood donors, or, in clinical and/or biological disturbances,

hepatitis, in particular, of transaminases (especially GPT)
*

*

or gamma glutamic transpeptidases in more or less -symptomatic

consultants , are also tested for the NAN3s antigen by iminuno-

diffusion and counterelectrophoresis.NANBs Ag can also be direct-

ly detected-

We have observed that approximately 5% of blood donors
'

have twice as high GPT levels as usual, and that 80% of these same

people are positive for the NAKBe Ag and 'over 15% are positive*

for the NAN3s Ag. 31ood or plasma is drawn from subjects

who are found to be carriers of a sufficient concentration
*

of NANBs antigen, 1/4 or 1/8 by counterelectrophoresis if

possible. For preparing the vaccine, it is preferable, to use

subjects who appear to be in good health, while moderate

hepatitis disturbances as noted above do not warrant exclusion.

b) Purification of the NAN3s antigen by gel chromatography

on Seoharose CL 4-3 eel (Pharmacia Upsala, Sweden) *

A chromatography column is equilibtated with Tris buffer

0.05 M, KC1 0.15 H, pH 7.S. An enriched serous fraction of

NAN'Bs antigen is applied to the column (after prior
*

precipitation with 602 ammonium sulfate followed by dialysis, a-

gainst the sarre buffer) / such a 5 ml fraction strongly reacting

for the NANBs antigen is placed on the column. Eluticn is

cone with the sar.e buffer and the f lev is set at 25 ml per hour.
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5 ml fractions are gathered and tested for NANBs antigen using

the various serologic methods described above, and for NANBe

antigen by immunodiffusion and CEP (counterelectrophoresis)

.

Analysis of the collected fractions will show 5 peaks of

proteins by measuring the optical density at 280 nra. The

NANBs antigen is detected in the first fractions, immediately

after the volume of exclusion of the column. %he greatest
* •

concentration of NANBs antigen, up to 1/32 in C.E.P. appears

in these first fractions. Later fractions have a lower con-

centration. And they are also positive for the NANBe antigen.

are gathered and again placed

on the column to increase the quality of separation.

The NANBs fractions are again gathered and concentrated'

for possible submission to later purification stages. One

can also use a succession of several different columns; especially

with Sepharose G200 SUPERFINE (Pharmacia) where the NANBs

Ag, for the most part, comes out in the second and third

protein peaks of the eluted fractions

.

EXAMPLE 2

in a CsCl, glycerol, sucrose (isooicnic and/or zonal) density

gradient

a) Zonal ul'tracentrifugation in sucrose gradient

Serun containing NAN3s antigens concentrated by ammonium

sulfate, or samples obtained by fractioning by gel chromatography,

may be subjected to zonal ultracentrifugation in a continuous

15 to 551 sucrose gradient in an SW27 Beckman Rotor bv
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ceatrifugating for 18-20 hours at 25,000 r?m at 5'C, in

a Beckman centrifuge. 37 ml are placed in the SW27 Rotor

after dilution in a NaCl 1M buffer. 2 ml fractions are collected

using the bottom of the tube and the refraction index is

measured with a refractometer.

The various fractions axe tested for optical density at

280 nm and in C.E.P: for serology of the NANBs antigen,

the positive fractions are gathered for zones of density of

IS to 30% sucrose with a main peak between 20 and 25%..

Other accessory peaks are observed between 15 and 20% and

between 35 and 50%.

The results of this ultracentrifugation suggest an NANBs

Ag density of 1.15 to 1.25 g/ml of sucrose.

Larger quantities of serujn, for instance 100 to 500 ml

of partially purified NANBs Ag, can be ultracentrifuged on

TiS-50% sucrose linear gradient for 184 at 25,000 rpm at 5«c

in a 'zonal MSB BXV rotor. Several centrifugation cycles are

completed in succession.

Before each cycle, the fractions containing the NANBs Ag

are filtered on AMICON PM 30 membrane in order to obtain 100 ml

fractions with a density of 1.03 (or 10% sucrose).

in principle, 3-4 successive cycles are completed.

'

From the third cycle on, 2 to 3 principal m». Ag peaks are

obtained depending on the serums, basically between 15 and

35% and between 30 and 40%

Gradient

18.5 ml of serum are clarified (30 m, 3000 rom, +4-C) ,

then are centrifugal through 20 ml of a continuous sucrose
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gradient, 10-20% weight/volume, in Tris EDTA buffer lOmM

pH = 7.4 + NaCl 1M on SW 27 rotor, for 20 hours at 25,000

rpnu

To increase production and dissociate the NANBs Ag masked
*

*by complexes with the antibodies, the following procedure is

followed: The deposits are gathered in 1 ml of carbonate buffer

0.2 M, pH « 10, then centrifuged on 4 ml of 10-20% sucrose in

pH = 10 buffer in SW 50 rotor, .for 5 h5urs at 50,000 rpm.

The deposit is then gathered in cesium chloride as previously.

The NANBs Ag is primarily gathered for zones of density
*

between 1.20 and 1.30 g/ml of CsCl. The densest peaks
*

*

additionally contain DNA polymerase activity showing the

presence of complete viruses, which is confirmed by observation

through an electronic microscope which shows small particles

in the_ lightest peak and double envelope particles in the

positive peak for the DNA polymerase which as a higher density

in cesium chloride.
*

The deposit is placed in 1 ml of solution of CsCl

(d = 1.14 g/cm3 ) in Tris EDTA buffer lOmM, pH = 7.4, then

placed on a discontinuous gradient of CsCl (4 x 1 ml, d =

1.18-1:22-1.26-1.29 g/cm ) and centrifuged for 24 hours

at 35,000 rpm in an SW50 rotor.

0.5 ml fractions are gathered. The following operations

are performed:

- measure the cesium index by picnometry;

- dialysis against Tris buffer (TSA)

- NANBs Ag tests in serology, DNA polymerase, electronic

microscopy.
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EXAMPLE 3

Purification of the NANBs antigen by affinity chromatography

Various materials such as Sepharose can be used as a

support, or a support allowing use in "batch" instead' of column

such as MAGNOGEL (from the French Biological Industry) may be

used; in ttfat case, "^he anti-NANBs Ab is incubated after the gel

has been activated with glutaraldehyde to create the imrauno-

absorbent.

a) Preparation of an anti-NANBs Sepharose immunoabsorbent

The gammaglobulinic fraction of a serum which has been
-

found to be highly positive in anti-NANBs antibodies is pre-
*

pared by precipitation with ammonium sulfate pH = 7 with a final

concentration of 33%. The precipitate is redissolved in 0.1

M NaHCO. buffer and dialysed with a solution of 0.5 M NaCl-0.1
j •

M NaHC0
3

. The concentration is three times that of the
*

original serum. The anti-NANBs gammoglobulin is combined with

Sephaxose 4 B activated with cyanogen bromide (4B CNBR -

Pharmacia, Upsala, Sweden), according to the process- described

by Cuatreeasas and Afinsen in Ann. Rev. Biochem. 40:259,

1971. 1 g of Sepharose 4B activated with CNBR are left to

swell and are washed on a glass filter with a 0.001 M HC1

solution for 30 minutes. Immediately after washing, the gel

is mixed with 200 mg of anti-NANBs gammaglobulin in*

a

bicarbonate solution and shaken for two hours at ambient

temperature.

The gel is then washed with 600 ml of the 0.1 M NaHC0
3

solution containing 6.5 M NaCl, and treated with 50 ml of an

ethanolamine 1M pH = 8 solution for two hours at 25 °C.
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The Sepharose, combined in this manner, is later washed

alternatively with a 1M NaCl, 0.1 M acetate buffer, pH = 4

and a 1M NaCl, 0.1 M borate buffer, PH = 8.4. The last washing

is done in 0.1 M borate buffer, pH = 8.4, containing 0.5 M

of NaCl and 0.005 M of EDTA.

b) In another implementation mode, the process was

performed using a MAGNOGEL immunoabsorbent, activated with

glutaraldehyde and combined with the anti-NANBs immunoglobulin.

c) Isolating the NANBs antigen

A 2 x 11 on Sepharose column, combined with the anti-NANBs

is used. The column is equilibrated with the buffer at ambient

temperature. 25 ml o.f the concentrated solution containing

NANBs antigen in high concentration are added. This solution

is diluted to half strength with the buffer and is left for
* _

one hour at 37 °C for better absorption. The column is then

adjusted to +4°C and washed with the borate buffer until the
*

optical density of the fractions becomes zero. The NANBs

antigen is eluted from the column by a 0.1 M phosphate buffer,

pH 10.8. . The 5 ml fractions are gathered and the optical
*

density at 280 nm measured. Physiological pH is immediately

restored by the addition of 2H.HC1. The fractions are then

tested for the NANBs antigen and all positive fractions are

gathered and concentrated by ultrafiltration on an AMICON
# -

filter, separating all proteins with a molecular weight greater

than 30,000.

All other combination and elutiort conditions, especially

these intended by the manufacturer of Sepharose 4B CN3E,

may be used in this method of purificaticn.
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preparing a vaccine

ln general, several of the methods described above are combined

to produce the purest product possible. Generally, there is a first

precipitation with 60% ammonium sulfate, followed by dialysis. The

product is then subjected to chromatography on Sepharose CL 4B

gel. The concentrated product is partially purified. It

is then subjected to affinity chromatography and, finally,, the

product is ultracentrifuged several times, by associating several

•

cycles in sucrose or glycerol and one cycle in CsCl. One- can also

begin with affinity chromatography, with two cycles in succession,

proceed, to gel chromatography and' end with ultxacentrifugation.

^tracentrifugation is, 4. ganerai; always implied at the last stage.

The final product containing the KANBs antigen is stabilized

using small amounts of hum,n albumin, then made inactive according

- .

to conventional methods.

Host of the technique recoanized by the vaccine industry my

be used.' in particular, treatment with formol at a final con-

centration between Vl'OoW 4/1000, inactivation with ultraviolet

light (BY) . "or treats with betapropiolactone can also be used.

'

'confined Lnaetivatio- with «V and betapropiolactone is also effect:

and can be coined with the action of foraol; posology conditions

and duration for r» and betapropiolaotone are those described

by Stephen, Vox '.ana, 1971, 442-457, and I^nunohaema^l. 1977, 4=,.

After inaction, - the vaccine is clarified on a Billipore

filter with a .latter of 0 . 22 „ , in order to remove all acgrecate

before and a'ter inactivation. The formol is reeved by filtrate

, „ „ „ Amicon PM 30 membrane,
and washinc with physiological serum on an Amrcon

•

which filers all molecules with a molecular weight greater than

30,000. The final concentrated product is sterilized for
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filtered solution is positive for the HANBs Ag. The solution

'

is then packaged in doses of 40 yg of proteins per ml.

The product is then tested on chimpanzees for any infection
potential by injecting two animals with one dose and two

other animals with ten doses, administered intravenously.
.

After ultracentrifugation, the product is examined to ensure
there is no .detectable DNA polymerase activity or comolete .

viral particles visible through an electronic microscope, r
• • . * —

EXAMPLE 5
*

*

Test for detecting the Anti-NAN3s Ab by radioimmuno-

This is a very sensitive method which shows the agglutinating
capacity of the Ab.

Its principle was cited in the above description.

The iamb viruses are prepared from positive NAN3e oiasma
• * *

with many particles, after observation through an electronic
microscope. They are concentrated by -ultracentrifugation

in a sucrose and/or cesium chloride, gradient. The fractions
'

containing a. great deal of ' virus are identified by measuring

'

a) the DNAP activity of the fractions, and
*

b) the NANSs Ag by counterelectrophoresis.

Labeling is -performed according to the principle of

Kaplan's method (Journal of Virolocy
r 1973, 12, 995-1005),

as modified by Albert!
, British >-Sedical Journal . 1973, 2:1056

et_sec.
,
by incubating the viruc-rich Preparation with h

3--p»»

and then dialysing it with Tris buffer, ?H = 7.'4. The libeled

viruses can be scored frozen.

. 50 pi C f radioactive ka»j3 virus, 200 to 400 c?* BAD ORIGINAL
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It is mixed with 50 yl of the serum, diluted to 1/10 and the

nnci-NASB. Ab- arc" sought, and incubated for 72 hours at +4«C.It is

then incubated for IB hours with 200 jil'ofi ^an anti- immunoglobuli

Ab (Behring) and centrifuged .for 30mn at 5,000rpm.

The radioactivity of the supernatant fluid is counted

on 200 yl; and the percentage of precipitation in relation

to positive and negative reference solutions is calculated.
*

Preparation of a gammaglobulin fraction containing anti-

*

NAN3s antibodies

The starting product is defibrinated plasma obtained by-
*

plasmapheresis drawn from selected donors whose blood contains

anti-SANBs antibodies. Ethanol is added to the- plasma until

a concentration of 19% at PH 5.85 is attained, at a temperature

of -5°c, and quantities are selected to attain a final

concentration of proteins equal to approximately 5%. The

solution is centrifuged and a precipitate containing all the

gammaglobulins and part of the alpha and beta globulins is

isolated.

The precipitate is placed in suspension in water at 0°C,

using 10 liters of water for each kilogram of precipitate.

The ?K is adjusted to 4 . 8 by adding a buffer mixture of PH

*

4 obtained by mixing one part of 0.05 M Na
2
HP0

4

and six carts of 0.0SM acetic acid,

A. buffer with pH 4.3 is then added; it is composed of

one cart of 0.0 5 M Na,K?0
4

and 1.65 parts of 0.05 M acetic
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acid, in order to increase the ionic force. Approximately

2.35 liters of buffer with pH 4 need to be added.

The pH is then brought to 5.1 by adding approximately

4.5 liters of a buffer obtained by mixing one part of 0.05 M

Na
2
HP0

4
and 0.83 parts of 0.05 M acetic acid, while maintain-

ing the temperature at -5°C.

The ionic forpe is adjusted by adding 0.4 liter of a

buffer with pH 5.1, composed of one part 0.05 H Na^HPO
2 4

and 1.25 parts acetic acid.

The suspension is then diluted in 9*7 liters of water.

The total volume of solvent is thus 19.45 liters for each
*

kilogram of precipitate.

Ethanol is added until the ethanol concentration is

12%.

The* mixture is centrifuged and the supernatant fluid is

gathered. Sodium chloride is added until an ionic force between

0.03 and 0.04 has been attained.' The pH is then brought to

7.2 and ethanol is added until the concentration is 25%,

at a. temperature of -7°C. A gammaglobulin precipitate is

obtained and gathered by centrifugation. The final medicine

is then prepared using the usual methods, that is, placing it

in solution, clarification and lyophilization, then
*

preparation of a 16% ^aqueous solution. In order to. obtain an
*

isotonic solution providing better solubility and better

stability, 0.3 mole is added per liter of glycine. 0.1 g

per liter of merthiolate is also added as a preservative.

Additional processing for obtaining gammaglobulins that

can be injected intravenously may also be performed according

to usual processes.
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EXAMPLE 7

Although not sufficient for detection by commercially

available reagents a weak cross reactivity does exist between

the surface as of hepatitis B virus (HBV) and that of a NANB

virus, i.e. minor antigenic determinants are common between

HBs Ag and NANBs Ag.

Under natural conditions this is not significant and

patients convalescent! from hepatitis B or subjects immunized

with hepatitis B vaccine which consists of purified HBs Ag

are usually not protected against that form of NANB hepatitis.

Under artificial experimental conditions it is possible to

take advantage of this so far undetected cross reactivity

to purify one type of NANBs Ag.

The principle consists to elicit in animals with immunolo-

gical systems antibodies against these common antigenic

determinants or to prepare them by conventional monoclonal

antibody technology ; couple them to suitable supports to prepare

immunoadsolbants as described above in example 3 and purify

NANBs Ag from selected NANBs Ag positive plasma by affinity

*

chromatography

.

The subsequent methods illustrate that principle without

limiting it,

a) preparation of very high titer anti-a anti HBs positive

plasma by immunisation of rabbits.

Very high titer (> lo')HBs Ag, HBe Ag positive plasmas

are selected. HBs Ag subtype ay for example is purified as

described in Am. J. Dis. children, 1972 p. 304.

20 /*g of it is used with adjuvent for immunization of rabbits.

After a good anti-ay response is obtained the animal is

boosted with purified HBs Ag subtype ad.
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*

Very high titer anti-a antibodies may be obtained in
this manner

,

It is possible to find that some of these exceptionally
strong anti-a in some rabbits may exhibit a certain level of
cross reactivity with NANBs Ag as evaluated using the radio
immuno assays and immunofluorescent tests described to test
for anti-NANBs antibodies.

*

Such anti-a anti-HBs antibodies with some anti-NANBs
activity can be used to prepare the immunoadsorbant to extract
NANBs Ag from plasmas of well 'selected donors devoid of any
HBV infection but carriers of a NANB virus with sufficient
circulating NANBs Ag.

b) one- can also as an intermediate step use the anti-HBs
anti-a rabbit antibodies to obtain precipitin lines by

counterelectrophoresis against NANBs Ag plasmas, and wash these
lines and again immunize other rabbits with them. This provides
also good anti-NANBs Ab (Ab means :antibody )

.

O another possible method is to immunize rabbits with
purified HBs Ag and boost them with partially purified NANBs Ag.
several cycles of alternate immunizations can be made.

One can then select the antibodies with the minimum of
reactivity against non viral contaminants.

d) another most efficient possibility is provided by
monoclonal Ab technology.

A mouse is immunized with preparations of enriched in
NANBs Ag. 10-20 days later mice are boosted with 5-15 micrograms
of purified HBs Ag (or vice versa)

.

One controls that some mice have elicited an anti-NANBs
response.
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The spleen of those mice is then used to prepare hybridomas

of Ab secreting cell lines cultivated on microplates

.

The cells which secrete anti NANBs and or anti-HBs are

selected by immunofluorescence and/or radioimmuno assays for

anti-NANBs and/or anti-HBs.

Only those cell lines reacting for anti-NANBs or for both

anti-NANBs and anti-HBs 'can be selected and cloned .
These cell

lines are then injected into peritoneum of mice or rats to obtain

large quantities of ascitic fluid with high titer anti-NANBs -

suitable for immunoadsorbtion preparations.

e) it is also possible to take advantage of natural animal

models of HBV and NANB infection (chimpanzees) or HBV related

infection such as woodchucks.

On the case of chimpanzees animals developing natural NANB

infection with the HBV like strain can be boosted with purified

HBs Ag to prepare antiNANBs reactive Ab.

In the case of woodchucks anti-WHs carriers may also be boosted

with purified HBs Ag.

EXAMPLE 8

Purification of NANBs Ag by adsorbtlon chromatography usin<

heparinosel

Plasmas positive for NANBs Ag can be enriched in NANBs Ag

using this method.

Briefly NANBs Ag positive serum is concentrated by 60 %

ammonium sulfate.

After dialysis the enriched NANBs preparation is chromato-

graphed on a column packed with 200 ml of Heparin ultragel (IBF)

equilibrated with 5 ml fraction in Buffer ^ (Tris 0.05M, NaCl

0,15 M, NaN
3
0,02 %, CaClr 0,025M, pH 7,6), under a slow flo

^Q oR|Q,NAL
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(0,2 ml/mn)

.

The column is then washed with 200 ml of buffer followed

by 100 ml of T
2

(Tris 0,05 M, NaCl 0,15 M, NaN^ 0,02 %, EDTA

0,OlM, pH7 f 6) .

Elution of NANBs is later carried out with a NaCl gradient

in buffer T
2
obtained by adding progressively (0,5 ml/mn)

Tris 0,05ft EDTA 5701 M NaCl 2,5 M in a flask of 300 ml of T
2

*

Fifty fractions of 10 ml are then collected according to

NaCl concentration measured by an ABBe refractometer

.

The gradient span was 0,15 M to 1,2 M of NaCl, Fractions

are dialysed against TSA buffer then concentrated to 1 ml by

ultrafiltration (limit 10 000 daltons) . NANBs is delectable

essentially in fractions between 0,25 and 0,4O M and 0,60 and

0,80 II.

Those high titer NANBs Ag positive fractions are sufficiently

concentrated to become reactive in the HBs Ag radioimmuno essay
o

(as a result of the weak cross-reactivity mentioned above ) which

can therefore be used for monitoring purification.

Further purification of NANBs Ag can be achieved as described

by KAPLAN INVOX SANGUINIS 1978 Vol 5 p 224 r233.
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1. A new vaccine against viral NANB hepatitis comprising
*

in a Physiologically acceptable medium an amount of a purified

non infectious fraction containing NANBs antigen or a related

antigen in quantities sufficient to cause, on administration ,

an immunologic response, said NANBs antigen (1) having

a density between 1.20 and 1.30 g/ml in a cesium

chloride solution and between 1.15 and 1.25 g/nil in a

sucrose solution (2) having an "electrophoretic migration in

*the c f B-globulin zone; (3) being associated to particles with

a viral appearance, spheres or filaments, the

most typical of which have a size ranging from 10 to 45 nm in diame

ter, the complete virion appearing as a double envelope sphere of 2

to 45 nm; (4) when administered to a being having an immune system*

said NANBs antigen causes the formation of antibodies with which it

provides a precipitation reaction, the said antibodies also

being capable of aggregating and/or precipitating the said viral

particles including the complete double envelope virions containing

a nucleocapside having a size of about 35-4 5nm r the said antibodies

also being capable, when combined with a fluorescence agent, of

causing a cytoplasmic and/or membranous fluorescence in

liver tissue sections from subjects suffering from NANB

hepatitis; the said antibodies being neither capable of

aggregating the complete B hepatitis virus particles nor of
*

causing a cytoplasmic and/or membranous fluorescence in the

liver tissue of subjects suffering from 3 hepatitis.

2. A process for preparing the vaccine of claim 1

comprising selecting serums or plasmas in which the presence

of KAN 3 c antigens has been identified and purifying the said
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antigen by a method selected from affinity chromatography,
*

ultracentrifugation, gel chromatogrophy, fractioned

precipitation or ultrafiltration.

3. The process of claim 2 wherein the said purification

includes*the step of immunocomplex"dissociation.

4. A vaccination process against NANB hepatitis

comprising administering to a being having an immune system"

a purified preparation of NANBs antigens containing the said
'

antigen in an amount sufficient to cause an immunologic *

response, in particular an antibody response.

5. A new medicine for the prevention and treatment of
viral NANB hepatitis comprising in a physiologically

acceptable medium a purified gammaglobulin fraction containing
anti-NANBs antibodies, the said anti-NANBs antibodies exhibiting
principally the following characteristics: (1) they provide a

precipitation reaction with NANBs antigens; (2) they are capable
of aggregating and/or precipitating viral particles including

complete double enveloped virions having a size of 35-45nm.

associated to the NANBs antigen; (3) they are capable of causing,
when combined with a fluorescence agent, a cytoplasmic and/or
membranous fluorescence in liver tissue sections of subjects

suffering from NANB hepatitis; and (4) the said antibodies are

neither capable of aggregating or precipitating significantly

complete particles of the B hepatitis virus.
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nor of causing a cytoplasmic and/or membranous fluorescence

in liver tissue of subjects suffering from B hepatitis.

6. The medicine of claim 5 wherein said gammaglobulin

-fraction containing said anti-NANBs antibodies has been

previously treated^ suppress or reduce anti-complement

force

-

7. A process for preparing the medicine of claim 5
•

comprising selecting serums or plasmas in which the presence

of anti-KAN3s antibodies has been detected and fractionating

said serums or plasmas to isolate a purified gammaglobulin

fraction

8. A process for preventing or treating IKS virus
.

heoatitis and chronic infections comprising administering,

intramuscularly or intravenously, a sufficient amount of

the medicine of claim 5.

9 a process for eliminating or reducing the infectiousness

of biolocic fluids containing or susceptible of containing

HAHB hepatitis virus or NANBs antigens, comprising contacting

said £i»id. with a gammaglobulin fraction defined in claim 5.
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Description

The invention relates to a new vaccine against

non-A non-B viral hepatitis and to the process of

preparing this vaccine.

We know that two viruses causing viral

heaptitis in humans have been identified: the A
virus and the B virus.

Hepatitis caused by the B virus can readily be

identified in patients who have had blood trans-

fusions.

Other types of hepatitis associated with blood

transfusions—which clearly indicates their viral,

transmissible nature, but that are caused neither

by the A virus nor the B virus—have been

identified; see, for example, S. M. Feinstone, et al,

the New England Journal of Medicine, April 10,

1975, pages 707—710.
An antigen associated with non-A non-B

hepatitis was recently described by Shirachi, et al,

in The Lancet, October 21, 1978, pages 853—856.

By making serum taken from polytransfusion

patients or patients who were recovering from

non-A non-B (or NANB) hepatitis react with serum
taken at the early stage of the illness, it was
possible to show, using immunodiffusion, that

there were lines of precipitation between the

serum taken from patients who were recovering

or who were polytransfusion patients, and serum
taken at the acute stage of NANB hepatitis.

This research has made it possible to identify a

NANB hepatitis virus showing an analogy with

the B virus hepatitis; see Olivier Hantz, et al, C. R.

Acad. Sc. Paris, Vol. 289, pages 1263—1266

(1979), and: Journal of Medical Virology 5:73—
86.

The same research has made it possible to

isolate an antigen whose identity with Shirachi's

"HC" antigen was established, and which was
called NANB/e antigen by analogy with the B
hepatitis antigens; see C. Trepo et al, C. R. Acad.

Sc. Paris, Vol. 290, pages 343—346 (1980).

It has not been possible to obtain agglutination

of the NANB viral particles with the antibody

corresponding to the NANB/e antigen. In other

words, this antigen cannot be used as a vaccine

. medium.
This invention is based on the discovery and

preparation of a new NANB virus antigen,

wherein the corresponding antibody has the

property of agglutinating said NANB virus. This

antigen can thus be used as a vaccine medium.

This vaccinal antigen was originally discovered

in the following manner, on the basis of serum

and liver biopsies taken from patients suffering

from acute or chronic NANB hepatitis.

It is known that viral or non viral hepatitis is

accompanied by a significant increase in the GOT
(glutamic oxaloacetic transaminase) and GPT
(glutamic pyruvic transaminase) transaminase

ratios.

This increase in transaminases is the test

accepted by specialists for a diagnosis of

hepatitis.

NANB hepatitis is diagnosed only in cases

where the role of hepatotoxic drugs is eliminated

by questioning whereas the role of the B virus and

A virus is eliminated because of the absence of

5 these viruses or their antigens or the absence of

antibodies against the viruses, in accordance with

conventional methods as described, for example,

in the following publications:

World Health Organization, "Progress in the

io Matter of Viral Hepatitis," Technical Report

Series, 1977, N°602, 1—68; A. J. Zuckermann,

"The Three Types of Human Viral Hepatitis", W.
H. O. Bull., 1977, 56, 1—20; R. Sohier, Diagnosis of

Viral Diseases, Flammarion, M6decine Sciences

16 Edition, Paris, 1964, and update until 1979.

In addition, itwas shown that other known virus

susceptible to affect the liver, such as the

EPSTEIN-BARR virus and cytomegalic virus, were
not implicated.

20 Thus, serum is taken from subjects, sympto-
matic or not, who are suspected of having NANB
hepatitis.

In immunodiffusion tests between serums, or

between serums and liver cell homogenates,

25 antigen-antibody compound precipitation

reactions were observed. More than one line of

precipitation was sometimes observed. A
comparison with an original sample of the

antigen described by Shirachi established that the

30 most frequent line of precipitation was due to an

antigen initially called NANB Ag (Vitvitski et al,

1979, Lancet 1 :1263—1267) and then NANBe Ag,

which showed an identity reaction with that

obtained for the Shirachi's "HC" antigen.

38 Serums providing a dual line of precipitation

were selected. The additional line of precipitation,

distinct from that of the NANB/e Ag, was located,

in relation to ft, on the side of the well where the

serum to be tested, containing the antigen, had
40 been placed. The NANB/e Ag was closer to the

well containing the antibody reagent.

Ultracentrifugation of serums thus selected led

to the discovery of an antigenic activity

responsible for the second line of precipitation in
45

those centrifugal deposits, while the NANB/e
antigenic activity was not found in the deposits

after ultracentrifugation, but remained in the

supernatant.

Once the new antigen had been isolated, it was
50 then possible to select, through an immuno-

diffusion reaction, serums containing the corre-

sponding antibody for instance.

In most countries, since there has been

55 systematic testing of blood donor serums for the

presence of 8 virus hepatitis antigens, most
observed cases of post-transfusion hepatitis are

NANB hepatitis.

In general, the newly discovered antigen,

60 hereinafter called NANBs Ag, is found in the

serums of approximately 10 to 20 percent of

patients suffering from post-transfusion hepatitis

and in asymptomatic subjects showing an

increase especially of GPT transaminases greater

55 than or equal to twice the normal level.

2
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Anti-NANBs antibodies (or anti-NANBs Ab) are
found in large quantities in convalescing patients,

usually 1 to 12 months following stabilization of
the transaminase concentration. They also appear
very frequently in polytransfusion subjects or
subjects who, because of their activities, are

subject to repeated exposure to the virus.

The rest of the tests described above make it

possible to detect and isolate the NANBs Ag and
the corresponding antibody, even if a reference

sample is not available.

These tests shall be described in greater detail

in the experiment section.

By using NANBs antibodies in combination
with fluorescein, it was possible to observe
cytoplasmic and/or membranous fluorescence on
liver biopsies taken from patients showing signs

of NANB hepatitis. On the other hand, the anti-

body corresponding to the NANBe or Shirachi's

"HC" antigen produces nuclear fluorescence. The
direct or indirect immunofluorescence test is thus
another method that can be used to detect the

anti-NANBs antibody.

Conversely, a cytoplasmic and/or membranous
fluorescence inhibition reaction can help detect
NANBs Ag in the following manner; a small,

known quantity of the fluorescent antibody is

initially added to the serum to be tested. If

infected liver sections show no cytoplasmic and/
or membranous fluorescence in the presence of

the treated serum, it signifies that this serum
contains the NANBs Ag which fixed the
fluorescent antibody.

Another radioimmunoprecipitation test of the
virions that have been made radioactive by the
anti-NANBs antibody can also be performed. An
inhibition test of this reaction can be made to

detect the NANBs Ag.
The vaccinal nature of the NANBs antigen has

been proven, in particular by the following experi-

ments.

The anti-NANBs antibody causes the virus to

agglutinate. The resulting aggregates can be
observed by electronic microscopy;

in addition, when the virus is labeled by a
radioactive precursor, all the radioactivity bound
with the virus collects in the precipitate obtained
after the antibody has been added and centri-

fugatfon.

This radioimmunoprecipitation test rests on the

following principle: In complete NANB viruses,

there is a ONA polymerase enzyme (DNAP) which
allows the virus to duplicate itself by making ONA
copies with precursors (H-TPP); if the vireuses

containing the DNAP are incubated with a pre-

cursor marked with radioactive tritium (tritiated

thymidine triphosphate: H*TPP, sold by Radio
Chemical Center, Imersham, Great Britain); a

radioactive virus is obtained.

This virus can be precipitated by antibodies

directed against its envelope or, in other words,
by the anti-NANBs antibodies. An example shall

be provided in the experiment section.

Finally, as noted above, the fluorescent anti-

body causes a cytoplasmic and/or membranous

immunofluorescence on liver tissue sections from
patients in whom NANB hepatitis was diagnosed,
which shows that the NANBs Ag is a surface

antigen of the viral envelope synthesized in the

5 cytoplasm of the host cell, while the center of the

particle, or nucieocapsid, containing other

antigens, is synthesized in the nucleus.

All of these observations show that NANBs Ag
is a vaccinal antigen. In addition to the properties

to described above, the NANBs Ag also has the

following features:

density: between 1.20 and 1.30 g/ml in a cesium
chloride solution, and between 1.15 and 1.25 g/ml

in a sucrose solution;

J5 electrophoretic migration in the a-p-gfobuiin

zone;

it is associated, in particular, to particles with a

viral appearance (spheres or filaments of various
size, the most common of which range in size

20 from 10 to 45 nm in diameter, and with the
complete virion appearing as a sphere with a dual
envelope measuring 35 to 45 nm;
when it is administered to an animal having an

immune system, it causes the formation of anti-

25 bodies with which it provides a precipitation

reaction, said antibody being additionally capable
of aggregating and/or precipitating said viral

particles including said complete, double
enveloped viral particles containing a nucleo-

30 capsid and measuring approximately 35—45 nm,
said antibody being also capable of causing,

when It is combined with a fluorescence agent, a
cytoplasmic and/or membranous fluorescence in

the liver tissue sections from subjects suffering

35 • from NANB hepatitis; said antibody being
capable neither of aggregating or precipitating

significantly complete B virus hepatitis particles,

nor of causing cytoplasmic and/or membranous
fluorescence in liver tissue of subjects suffering

40 from B hepatitis.

By using a sample of NANBs antibodies,

serums containing the NANBs Ag can easily be
selected, and these, in turn, can be used to

identify serums containing the anti-NANBs Ab.
4* The invention described herein thus relates to a

new vaccine against NANB viral hepatitis, charac-
terized by the fact that it contains, in a medium
that is acceptable physiologically, and in

quantities sufficient to cause an immunological
so response once it has been administered, a

purified fraction containing an NANBs antigen,
said NANBs antigen having the features cited

hereinabove.

The invention extends to a vaccine containing
ss any antigen related to the above-described

NANBs antigen, said related antigen sharing with
NANBs common antigen determinants demon-
strable e.g. by immunodiffusion, immuno-
fluorescence, hemagglutination or radio-

60 immunoassay.
The invention also relates to a process for

preparing said vaccine by purifying the NANBs
antigen from serums selected either using
original NANBs Ab samples or by the method

63 described above.
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This purification process is characterized by the

fact that serums or plasma are selected in which

the presence of NANBs antigens has been

identified according to conventional methods
such as immunodiffusion, counter-

electrophoresis, immunofluorescence inhibition

or radioimmunology reactions, and that said

antigen is purified according to conventional

methods of protein purification.

Purification may be achieved using, for

example, one or more of the following methods:

affinity chromatography;
ultracentrifugation, for example in a sucrose or

cesium gradient;

gel chromatography;
fractioned precipitation using a precipitant such

as the polyols, for example, polyethylene glycol

or ammonium sulfate;

ultrafiltration using a membrane with a pore

size such that molecules with a molecular weight

greater than 30,000 are retained.

Since the NANBs antigen is sometimes present

in the form of immunocompiexes, it can be

advantageous to dissociate said compounds
either prior to purification, or by performing the

purification under conditions that will ensure that

dissociation occurs (for instance, at a sufficiently

acid or alkaline pH).

In order to purify the antigen by affinity

chromatography, chromatography on a support

material can be performed; the material is

preferably porous, and covered with a layer of

anti-NANBs antibody molecules connected to the

support by a connecting agent The support can

consist of Sepharose,® for example. The
connecting agent can be cyanogen halogen

oxide. The immunoabsorbent is placed on one
column, a solution containing the antigen to be

purified is applied to this column, and washed
with a buffer. The antigen is then eluted with a

solvent to dissociate the antigen-antibody link, for

example, using a buffer solution with an acid or

alkaline pH, since an extreme pH will cause
dissociation of the Ag-Ab link. Fractions in which
the presence of proteins has been identified by

measuring the optical density at 280 nm are

gathered, and the presence of the NANBs antigen

is detected in the fractions by serologic reactions

with the anti NANBs Ab:CEP (counter-

electrophoresis), and/or immunofluorescence
and radioimmunoprecipitation inhibition.

For purification by ultracentrifugation, a

solution gradient using a medium such as

sucrose or cesium chloride is prepared, the

solution to be purified is placed on said gradient

and the mixture Is ultracentrifuged. The fractions

in those corresponding to a density of 1.20 to 1.30

g/ml in CsCI or 1.15 to 1.25 g/ml in sucrose are

gathered, the NANBs Ag are found by serology.

To purify by gel chromatography, a porous
hydrophile gel material is placed in one column,

the fraction containing the antigen to be purified

is applied to the column, and the antigen is

eluted. The medium used in this operation is

preferably alkaline, as this has a dissociating

effect and thus allows the NANBs Ag present to

be recovered in the form of immunocompiexes.
The fractions in which the presence of proteins

has been identified by a measure of optical

s density at 280 nm are gathered. The NANBs
antigen is identified in these fractions by the

serologic reactions previously indicated.

Preferably, in performing all the purification

w methods, the material used at the outset is a

defibrinated and concentrated (2 to 10 times)

serum or plasma. Concentration can be achieved,

for example by precipitation of the proteins,

especially using polyethylene glycol or

fS
ammonium sulfate and by redissolving in an
aqueous buffered solution. The quantity of

precipitant needed, for instance 60% ammonium
sulfate, is easily determined.

To prepare the vaccine, the purified antigen is

2Q
dissolved in a physiologically acceptable medium
comprised of an apyrogenic buffer such as
phosphate buffer at pH of 7±05 or physiological

saline.

To eliminate any possibility of infection,

2S
conventional inactivation processes such as heat-

ing, treatment with formol, or irradiation with

ultraviolet rays are used. Thus, a completely

non-infectious vaccine is obtained.

In addition, an adjuvant such as aluminum

30 hydroxide, aluminum phosphate or any other

natural or synthetic adjuvant can be added to the

vaccine.

The vaccine can also be a composite vaccine

containing, for example, the Australia antigen, or

35
HBs Ag, which provides vaccination both against

B hepatitis and NANB hepatitis.

The vaccine according to the invention is

administered, preferably, either subcutaneously
or by intramuscular injection. In a process of

40 vaccination, a purified NANBs antigen pre-

paration, as described above, containing a

sufficient quantity of the antigen to cause an
immune reaction, and especially an antibody

reaction, is administered to an animal with an

40 immune system, and, more particularly, to a

human. Contra-indlcations are the contra-

indications that normally apply to vaccines.

Repeated vaccination is also useful for the treat-

ment of chronic NANB Infections.

50 In man, each injection usually consists of 20 to

50 ug, approximately, of purified antigen.

Using this process, anti-NANBs antibodies that

could serve to detect the presence of NANBs
antigens In man can be prepared. For this, a

55 purified preparation of NANBs antigen as

described above is administered to an animal in

conjunction with complete Freund's adjuvant or

with any other adjuvant. This preparation is

administered at least once, but preferably several

so times. After a period of two to four months, for

example, blood is drawn from the animal and the

serum is gathered. The serum is tested to ensure

that it contains no anti-normal human protein

antibodies. By immunodiffusion, the serum
65 obtained will provide a line of precipitation with a

4
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serum of human origin containing NANBs
antigen.

Volunteers (blood donors, in particular) were

immunized with the NANBs Ag vaccine; they

received several doses of the vaccine every three

to four weeks and thus developed high concen-

trations of anti NANBs Ab (4 to 8 injections total).

Using plasma taken from their blood by

plasmapheresis, anti-NANBs gammaglobulin

were prepared using conventional methods;

these are useful for preventing and treating NANB
hepatitis, as will be shown below.

The invention also relates to the preparation of

anti-NANBs gammaglobulins and their use in

preventing and treating NAN8 hepatitis.

Plasma or serum which are positive in anti-

NANBs Ab, as determined by performing the

various tests cited above, may be selected. These

anti-NANBs antibodies are preferentially found in

subjects recovering from NANB hepatitis,

especially in patients who have had multiple

transfusions and, in particular, hemophiliacs and

persons subject to repeated exposure such as

drug addicts, homosexuals, and doctors, nurses

and associated professions.

Plasma containing the anti-NANBs Ab is

obtained from the carriers by plasmapheresis. It is

then fractioned following conventional methods
of purifying and isolating gammaglobulins, such

as fractioning with ethanol, ammonium sulfate or

Rivanol (registered trademark).

These methods are described, more
particularly, by E. J. Cohn, et al., J.A.C.S., 68, 459,

1946*; J. L Oncley, et al., J.A.C.S., 71, 541 (1949),

J. Horejsi and R. Smetana, Acta Medican
Scandinavia, Vol CLV, 65 (1956), and P Kistler, et

al. Vox Sang., 7, 414 (1962).

The medicine according to the invention is a

purified gammaglobulins blood fraction con-

taining anti-NANBs antibodies, said fraction

having been separated from all other normal or

infectious blood protein components (other than

gammaglobulin).

The gammaglobulin containing anti-NANBs

antibodies that can be used as an active

ingredient in the medicine according to the

invention can also be converted for intravenous

injection of the gammaglobulin. It is known that

these processes consist of eliminating or

reducing the anticomplementary interaction of

the gammaglobulin, an interaction which is due

to the presence of aggregates which can fix the

complement as does the antigen-antibody

compound. Various processes are known by

which injectable gammaglobulin can be obtained.

These processes consist, for example, of

exposing the gammaglobulin either to incubation

at pH 4, or to enzymatic digestion by pepsin,

papain or plasmin.

The medicine according to the invention can be

administered in particular, during the acute

stages of NANB hepatitis in order to speed

recovery and to eliminate the risk of development

into the chronic stage.

The medicine is administered either by intra-

muscular injection or intravenously. Posology is

the usual posology for gammaglobulin, for

example an injection of 5 ml of a solution having

the usual concentration (160 g/l).

5 The anti-NANBs gammaglobulin treatment can

be used alone or in combination with various

anti-allergic, anti-inflammatory or other

medication. Several injections can be made in

succession, depending on biological and sero-

io logic results.

The NANBs antibodies contained in the

prepared specific gammaglobulin, and whose

presence can be confirmed using the various

immunofluorescence, CEP or DRI tests, are

is capable of aggregating the viral NANB particles,

including the complete virions associated with a

DNA polymerase activity, as can be shown by

causing the complete virions labeled with radio-

active nucteotids to precipitate.

20 Thus, these anti-NANBs antibodies are

neutralizing antibodies that provide protection

against infection by the NON-A NON-B virus, and,

because of this, they provide effective prophyl-

axis.

23 The indications of these gammaglobulins are

therefore any subject known to be exposed to

infection by the NANB virus, and particularly

members of the medical and para-medical profes-

sions, especially those working in hemodialysis

30 and kidney units and others in cancer units and

especially in the area of leukemia, and educators

and' staff working with groups of maladjusted

children, the mentally or psychiatrically retarded.

In addition, subjects who travel to countries

38 where the disease is endemic, drug addicts and

homosexuals are also highrisk groups. Newborn

children whose mothers have hepatitis or are

chronic carriers of the NANB virus can be

protected at birth by injection of 0.08—0.2 ml/kg

40 of these specific gammaglobulins to the newborn
within hours of birth, and by repeating inactions

monthly for six months.

The gammaglobulin can be used as a

preventive treatment for the spouses or partners

45 of subjects suffering from NANB hepatitis, by

injection, for example, of a 5 ml phial of 16% (or

160 g/l) anti-NANBs gammaglobulin which

provides protection for at least two months. If the

risk of infection persists, the injection must be
so repeated.

Repeating the injections in case of persistent

exposure to risk is the general rule for the passive

protection thus provided by the gammaglobulin,

and the injections must be continued at the rate of

55 one injection every two months for the duration

of exposure to risk.

Another special case is accidental injection of

blood with acute or chronic hepatitis, or the blood

of an asymptomatic carrier of the NANB virus, or

60 every time there is a doubt. In this case, a 5 ml

injection must be made immediately after the

accidental injection or after contamination by

contact with the mucous membranes.
Another indication would be in potential

55 systematic prevention of NANB hepatitis follow-

5
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ing transfusions, by injecting every subject who
will receive a transfusion with two phials of

anti-NANBs antibodies for transfusions of less

than three flasks of blood. For transfusions

ranging from three to ten flasks of blood, up to

four or five phials would be administered in a

24-hour period.

Another application of gammaglobulinic

fractions containing anti-NANBs antibodies is the

removal of complete infectious NANB viruses and

NANBs antigens from all biological fluids which

contain them or are likely to contain them, by

agglutination and/or neutralization achieved by

adding the anti-NANBs antibodies to said liquids.

For instance, the gammaglobulinic fraction con-

taining anti-NANBs antibodies can be added to

flasks of blood or plasma or any other biological

fluid to be used in emergencies, when there is no

time to check for harmful substances, in this case

the NANB virus.

In this case, the medicine according to the

invention is composed of blood, plasma or any

other biological fluid to be transfused and to

which the gammaglobulinic fraction containing

anti-NANBs antibodies has been added.

Of course, in this instance, the gamma-
globulinic fractions used are treated so that they

can be administered intravenously.

In a preventive or treatment process for NANB
virus hepatitis and chronic infections, a medicine

as defined hereabove is adminstered intra-

venously or by intra-muscular injection in

sufficient quantity to neutralize any potentially

present NANB virus and NANBs Ag.

One preventive possibility, in particular, would
be to systematically add one 5 ml phial of

anti-NANBs gammaglobulin to flasks of blood to

be used for transfusions.

This practice is of particular interest in the

prevention of hepatitis resulting from the use of

products derived from blood by fractioning, such

as Factor VIII or Factor IX or fibrinogen, whose
infectiousness is known and feared. In this case, a

quantity corresponding to approximately one 5

ml phial of gammaglobulin must be added to

each flask or 200 ml unit of plasma before

fractioning. The gammaglobulins affix them-

selves to the virions, which are then diverted in

part toward the fraction containing the gamma-
globulin, and non-infectious fractions, including

Factor VIII and IX, fibrinogens, are obtained.

Another method involves fixing the anti-NANBs

gammaglobulins on a support such as activated

Sepharose® or Magnogel®, and then, either

using the batch or column technique, to perform

immunoadsorption ofthe virions contained in the

infectious plasma fraction, such as Factor VIII,

Factor IX, fibrinogen.

Contrary to what is the case in B infections,

there are often small quantities of NANBs
antigens circulating during acute or chronic cases

of NANB hepatitis, in the second part of their

development
This presents a very favorable circumstance for

treating these infections with anti-NANBs

antibodies. In fact, in B virus infections, it is

impossible to adminster antibodies in sufficient

quantities to neutralize the large amounts of viral

antigen (HBs) circulating in the serum.

5 It has now been discovered that, in many

clinical situations the situation is very different

with NANB virus infections when there are only

few antigens circulating. In these conditions, it is

easy to neutralize these antigens and to

io adminster an excess of anti-NANBs antibodies

that at the hepatitis cell level, can inhibit the

multiplication of the virus inside the infected cells

and thus cause these to heal. Nonetheless, large

quantities of anti-NANBs antibodies for a long

is period (6 months to 1 year) are needed to

effectively treat these patients.

Tests have already been successfully

performed during NANB virus infections

responsible for vasculitis. In these cases, it is of

20 interest to precede the gammaglobulin injection

with intensive plasmapheresis, using a machine

adapted for this purpose and designed for cyto-

pheresis. The anti-NANBs gammaglobulin treat-

ment can be used alone or combined with

25 anti-viral or anti-inflammatory medicaments in

small doses. Successive, repeated injections are

made, depending on biological and serologic

results. This is thus indicated for NANB hepatitis

recognized serologically by the NANBe and
30 NANBs tests. When a great excess of NANBs

antigen is present in the severe forms, it can be

eliminated first by plasmapheresis, then intra-

muscular injections of anti-NANBs are given, at

the rate of one per day until all circulating NANBs
35 antigen has disappeared, then at the rate of two

per week until the NANBe antigen has

disappeared and the transaminases have

stabilized. The treatment maythen be followed by

one injection every two months until a lighter of

40 "active" (self-produced) IgM anti-NANBs Ab are

detected. All NANB virus infections, regardless of

their clinical syndrome, may be treated by this

therapy.

The following examples are illustrations of the

45 invention, but are not limiting.

Example 1

a) Selection of positive plasma for the NANBs
antigen

so Subjects found to be carriers of NANBe antigen

in programs of systematic detection of this

antigen and of transaminases in blood donors, or,

in clinical and/or biological disturbances,

hepatitis, in particular, of transaminases
55 (especially GPT) or gamma glutamic transpep-

tidases in more or less symptomatic consultants,

are also tested for the NANBs antigen by

immunodiffusion and counterelectrophoresis.

NANBs Ag can also be directly detected.

so We have observed that approximately 5% of

blood donors have twice as high GPT levels as

usual, and that 80% of these same people are

positive for the NANB Ag and over 15% are

positive for the NANBs Ag. Blood or plasma is

65 drawn from subjects who are found to be carriers

6
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of a sufficient concentration of NAN8s antigen,

1/4 or 1/8 by counterelectrophoresis if possible.

For preparing the vaccine, it is preferable to use

subjects who appear to be in good health, while

moderate hepatitis disturbances as noted above
do not warrant exclusion.

b) Purification of the NANBs antigen by gel

chromatography on Sepharose CL 4-B® gel

(Pharmacia Upsala, Sweden)
A chromatography column is equilibrated with

Tris buffer 0.05 M, HCI 0.1 5 M, pH 7.6. An enriched

serous fraction of NANBs antigen is applied to the

column (after prior precipitation with 60%
ammonium sulfate followed by dialysis, against

the same buffer), such a 5 ml fraction strongly

reacting for the NANBs antigen is placed on the

column. Elution is done with the same buffer and
the flow is set at 25 ml per hour 5 ml fractions are

gathered and tested for NANBs antigen using the

various serologic methods described above, and
for NANBe antigen by immunodiffusion and CEP
(counterelectrophoresis).

Analysis of the collected fractions will show 5

peaks of proteins by measuring the optical

density at 280 nm. The NANBs antigen is detected

in the first fractions, immediately after the volume
of exclusion of the column. The greatest concen-

tration of NANBs antigen, up to 1/32 in CEP.,
appears in these first fractions. Later fractions

have a lower concentration. And they are also

positive for the NANBe antigen. Highly positive

NANBs fractions are gathered and again placed

on the column to increase the quality of

separation.

The NANBs fractions are again gathered and
concentrated for possible submission to later

purification stages. One can also use a succession

of several different columns, especially with

Sepharose G 200 SUPERFINE (Registered trade-

mark Pharmacia) where the NANBs Ag, for the

most part, comes out in the second and third

protein peaks of the eluted fractions.

Example 2
Purification of the NANBs antigen by ultra-

centrifugation in a CsCl, glycerol, sucrose

(isopicnic and/or zonal) density gradient

a) Zonal ultracentrifugation in sucrose gradient

Serum containing NANBs antigens concen-

trated by ammonium sulfate, or samples obtained

by fractloning by gel chromatography may be
subjected to zonal ultracentrifugation in a

continuous 15 to 55% sucrose gradient In an
SW27 Beckman Rotor by centrifugating for 18

—

20 hours at 25,000 rpm at 5°C, in a Beckman
centrifuge. 37 ml are placed in the SW27 Rotor

after dilution in a NaCI 1M buffer. 2ml fractions

are collected using the bottom of the tube and the

refraction index is measured with a refractometer.

The various fractions are tested for optical

density at 280 nm and in C.E.P: for serology of the

NANBs antigen, the positive fractions are

gathered for zones of density of 15 to 30%
sucrose with a main peak between 20 and 25%.

Other accessory peaks are observed between 15

and 20% and between 35 and 50%.
The results of this ultracentrifugation suggest

an NANBs Ag density of 1.15 to 1.25 g/ml of

5 sucrose.

Larger quantities of serum, for instance 100 to

500 ml of partially purified NANBs Ag, can be
ultracentrifuged on a 15—50% sucrose linear

gradient for 184 at 25,000 rpm at 5°C in a zonal

to MSE BXV rotor. Several centrifugation cycles are

completed in succession.

Before each cycle, the fractions containing the

NANBs Ag are filtered on AMICON PM 30
(registered trademark) membrane in order to

75 obtain 100 ml fractions with a density of 1.03 (or

10% sucrose).

In principle, 3-4 successive cycles are

completed. From the third cycle on, 2 to 3
principal NANBs Ag peaks are obtained depend-

20 ing on the serums, basically between 15 and 35%
and between 30 and 40%.

b) Isopicnic ultracentrifugation in cesium chloride

gradient

25 18.5 ml of serum are clarified (30 mn, 3000 rpm,
+4°C) then are centrifuged through 20 mi of a

continuous sucrose gradient, 10—20% weight/

volume, in Tris EOTA buffer 10mM pH=7.4+NaCI
1M on SW 27 rotor, for 20 hours at 25,000 rpm.

30 To increase production and dissociate the

NANBs Ag masked by complexes with the anti-

bodies, the following procedure is followed: The
deposits are gathered in 1 ml of carbonate buffer

0.2 M, pH=10, then centrifuged on 4 ml of

35 10—20% sucrose in pH=10 buffer in SW 50 rotor,

for 5 hours at 50,000 rpm. The deposit is then

gathered in cesium chloride as previously.

The NANBs Ag is primarily gathered for zones
of density between 1.20 and 1.30 g/ml of CsCl.The

40 densest peaks additionally contain DNA poly-

merase activity showing the presence of

complete viruses, which is confirmed by
observation through an electronic microscope

which shows small particles in the lightest peak
45 and double envelope particles in the positive peak

for the DNA polyarmase which has a higher

density in cesium chloride.

The deposit is placed in 1 ml of solution of CsCl

(d=1.14 g/cm3
) in Tris EDTA buffer 10 mM,

30 pH=7.4, then placed on a discontinuous gradient

of CsCl (4X1 ml, d=1.18-1 .22-1.26-1.29 g/cm3
)

and centrifuged for 24 hours at 35,000 rpm in an
SW50 rotor.

0.5 ml fractions are gathered. The following
55 operations are performed:

— measure the cesium index by picnometry;

— dialysis against Tris buffer (TSA)
— NANBs Ag test in serology, DNA polymerase,

£0 electronic microscopy.

Example 3
Purification of the NANBs antigen by affinity

chromatography
65 Various materials such as Sepharose can be

7
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used as a support, or a support allowing use in

"batch" instead of column such as MAGNOGEL
(registered trademark French Biological Industry)

may be used; in that case, the anti-NANBs Ab is

incubated after the gel has been activated with
g Iutaraldehyde to create the immunoabsorbent

proteins with a molecular weight greater than
30,000.

All other combination and elution conditions,

especially those intended by the manufacturer of
5 Sepharose 4B CN8R, may be used in this method

of purification.

Example 4
Final preparation ofthe purified NANBs antigen in

view of preparing a vaccine

In general, several of the methods described
above are combined to produce the purest
product possible. Generally, there is a first

precipitation with 60% ammonium sulfate,

followed by dialysis. The product is then
subjected to chromatography on Sepharose CL
48 (registered trademark) gel. The concentrated
product is partially purified. It is then subjected to
affinity chromatography and, finally, the product
is ultracentrifuged several times, by associating
several cycles in sucrose or glycerol and one cycle
in CsCI. One can also begin with affinity

chromatography, with two cycles in succession,
proceed to gel chromatography and end with
ultracentrifugation. Ultracerrtrifugation is, in

general, always implied at the last stage.

The final product containing the NANBs antigen
fs stabilized using small amounts of human
albumin, then made inactive according to conven-
tional methods.
Most of the techinques recognized by the

vaccine industry may be used. In particular,

treatment with formol at a -final concentration
between 1/1000 and 4/1000, inactivation with
ultraviolet light (UV), or treatment with
betapropiolactone can also be used. Combined
inactivation with UV and betapropiolactone is

also effective and can be combined with the
action of formol; posology conditions and
duration for UV and betapropiolactone are those
described by Stephan, Vox Sang, 1971, 442—457,
and Immunohaematol. 1977, 4:72-75.

After inactivation, the vaccine is clarified on a
Millipore (registered trademark) filter with a
diameter of 0.22 u* In order to remove all

aggregates before and after inactivation. The
formol is removed by filtration and washing with
physiological serum on an Amicon PM 30
membrane, which filters all molecules with a

molecular weight greater than 30,000. The final

concentrated product is sterilized for lyophlli-

zation and freezing.

After filtration on sterile Millipore (registered

trademark) 0.22 u, the sterile, filtered solution is

positive for the NANBs Ag. The solution is then
packaged in doses of 40 ug of proteins per ml.

The product is then tested on chimpanzees for

any infection potential by injecting two animals
with one dose and two other animals with ten

doses, administered intravenously. After

ultracentrifugation, the product is examined to

ensure there is no detectable DNA polymerase
activity or complete viral particles visible through
an electronic microscope.

a) Preparation of an anti-NANBs Sepharose®
immunoabsorbent
. The gammaglobulins fraction of a serum which w
has been found to be highly positive in anti-

NANBs antibodies is prepared by precipitation

with ammonium sulfate pH=7 with a final

concentration of 33%. The precipitate is re-

dissolved in 0.1 M NaHC03 buffer and dialysed is

with a solution of 0.5 M NaCI-0.1 M NaHCO,. The
concentration is three times that of the original

serum. The anti-NANBs gammoglobulin is

combined with Sepharose 4 B® activated with
cyanogen bromide (4B CNBR-Pharmacia, Upsala, 20
Sweden), according to the process described by
Cuatrecasas and Afinsen in Ann. Rev. Biochem.
40:259, 1971. 7g of Sepharose 4B activated with
CNBR are left to swell and are washed on a glass
filter with a 0.001 M HCI solution for 30 minutes. 25
Immediately after washing, the gel is mixed with
200 mg of anti-NANBs gammaglobulin in a bicar-

bonate solution and shaken for two hours at

ambient temperature.
The gel is then washed with 600 ml of the 0.1 M 30

NaHCO, solution containing 0.5 M NaCI, and
treated with 50 ml of an ethanolamine 1M pH=8
solution for two hours at 25°C.

The Sepharose, combined in this manner, Is

later washed alternatively with a 1M NaCI, 0.1 M 36
acetate buffer, pH=4 and a 1M NaCI, 0.1 M borate
buffer, pH=8.4. The last washing is done in 0.1 M
borate buffer, pH»8.4, containing 0.5 M of NaCI
and 0.005 M of EDTA.

b) In another implementation mode, the 40
process was performed using a MAGNOGEL
(registered trademark) immunoabsorbent,
activated with glutaraldehyde and combined with
the anti-NANBs immunoglobulin.

45
c) Isolating the NANBs antigen
A 2x11 cm Sepharose (registered trademark)

column combined with the anti-NANBs is used.
The column is equilibrated with the buffer at

ambient temperature. 25 ml of the concentrated so
solution containing NANBs antigen in high
concentration are added. This solution is diluted

to half strength with the buffer and is left for one
hour at 37°C for better adsorption. The column is

then adjusted to +4°C and washed with the borate 55
buffer until the optical density of the fractions

becomes zero. The NANBs antigen is eluted from
the column by a 0.1 M phosphate buffer, pH 10.8.

The 5 ml fractions are gathered and the optical
density at 280 nm measured. Physiological pH is 50
immediately restored by the addition of 2N HCI.

The fractions are then tested for the NANBs
antigen and all positive fractions are gathered and
concentrated by ultrafiltration on an AMICON
(registered trademark) filter, separating all $s

8
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Example 5

Test for detecting the Anti-NANBs Ab by

radioimmuno-precipitation of NANB viruses that

have been made radioactive

This is a very sensitive method which shows

the agglutinating capacity of the Ab.

Its principle was cited in the above description.

The NANB viruses are prepared from positive

NANBe plasma with many particles, after obser-

vation through an electronic microscope. They

are concentrated by ultracentrifugation in a

sucrose, and/or cesium chloride gradient The

fractions containing a great deal of virus are

identified by measuring

a) the DNAP activity of the fractions, and

b) the NANBs Ag by counterelectrophoresis.

Labeling is performed according to the

principle of Kaplan's method [Journal of Virology,

1973, 12, 995—1005), as modified by Alberti,

British Medical Journal. 1978, 2:1056 at seq., by

incubating the virus-rich preparation with H3-TPP

and then dialysing it with Tris buffer, pH=*7.4. The

labeled viruses can be stored frozen.

50 ui of radioactive NANB virus, 200 to 400 cpm
(counts per minute) are used for the test.

It is mixed with 50 ul of the serum, diluted to

1/10 and the anti-NANDs Ab are sought, and

incubated for 72 hours at +4°C. It is then

incubated for 18 hours with 200 Ml of human
anti-immunoglobulin Ab (Behring) and centri-

fuged for 30 mn at 5,000 rpm.

The radioactivity of the supernatant fluid is

counted on 200 pi; and the percentage of precipi-

tation in relation to positive and negative

reference solutions is calculated.

Example 6

Preparation of a gammaglobulin fraction

containing and-NANBs antibodies

The starting product is defibrinated plasma

obtained by plasmapheresis drawn from selected

donors whose blood contains anti-NANBs
antibodies. Ethanol is added to the plasma until a

concentration of 19% at pH 5.85 is attained, at a

temperature of -5°C, and quantities are selected

to attain a final concentration of proteins equal to

approximately 5%. The solution is centrifuged

and a precipitate containing all the gamma-
gilobulins and part of the alpha and beta

globulins is isolated.

The precipitate is placed in suspension in water

at 0°C, using 10 liters of water for each kilogram of

precipitate. The pH is adjusted to 4.8 by adding a

buffer mixture of pH 4 obtained by mixing one

part of 0.05 M Na2HP04 and six parts of 0.05 M
acetic acid.

A buffer with pH 4.8 is then added; it is

composed of one part of 0.05 M NaaHP04 and 1.65

parts of 0.05 M acetic acid, in order to increase the

ionic force. Approximately 2.35 liters of buffer

with pH 4 need to be added.

The pH is then brought to 5.1 by adding

approximately 4.5 liters of a buffer obtained by

mixing one part of 0.05 M Na2HPO» and 0.83 parts

061 974 10

of 0.05 M acetic acid, while maintaining the

temperature at -5°C.

The ionic strength is adjusted by adding 0.4 liter

of a buffer with pH 5.1 , composed of one part 0.05

5 M Na2HP04 and 1.25 parts acetic acid.

The suspension is then diluted in 9.7 liters of

water.

The total volume of solvent is thus 19.45 liters

for each kilogram of precipitate.

io Ethanol is added until the ethanol concentration

is 12%.
The mixture is centrifuged and the supernatant

fluid is gathered. Sodium chloride is added until

an ionic strength between 0.03 and 0.04 has been

*5 attained. The pH is then brought to 7.2 and

ethanol is added until the concentration is 25%, at

a temperature of -7°C A gammaglobulin precipi-

tate is obtained and gathered by centrifugation.

The final medicine is then prepared using the

20 usual methods, that is, placing it in solution,

clarification and lyophilization, then preparation

of a 16% aqueous solution, in order to obtain an

isotonic solution providing better solubility and

better stability, 0.3 mole is added per liter of

25 glycine. 0.1 g per liter of merthiolate is also added

as a preservative.

Additional processing for obtaining gamma-
globulins that can be injected intravenously may
also be performed according to usual processes.

30

Example 7

Although not sufficient for detection by

commercially available reagents a weak cross

reactivity does exist between the surface as of

35 hepatitis B virus (HBV) and that of a NANB virus,

i.e. minor antigenic determinants are common
between' HBs Ag and NANBs Ag.

Under natural conditions this is not significant

and patients convalescent from hepatitis B or

40 subjects immunized with hepatitis B vaccine

which consists of purified HBs Ag are usually not

protected against that form of NANB hepatitis.

Under artificial experimental conditions it is

possible to take advantage of this so far

45 undetected cross reactivity to purify one type of

NANBs Ag.
The principle consists of elicit in animals with

immunological systems antibodies against these

common antigenic determinants or to prepare

so them by conventional monoclonal antibody

technology; couple them to suitable supports to

prepare immunoadsorbants as described above

in example 3 and purify NANBs Ag from selected

NANBs Ag positive plasma by affinity chromato-

55 graphy.

The subsequent methods illustrate that

principle without limiting it

a) preparation of very high titer anti-a anti HBs
so positive plasma by immunisation of rabbits.

Very high titer (2*1

0

7
) HBs Ag, HBe Ag positive

plasmas are selected. HBs Ag subtype ay for

example is purified as described in Am. J. Ols.

children, 1972 p.304. 20 ug of it is used with

63 adjuvant for immunization of rabbits.
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After a good anti-ay response is obtained the
animal is boosted with purified HBs Ag subtype
ad.

Very high titer anti-a antibodies may be
obtained in this manner.

It is possible to find that some of these excep-
tionally strong anti-a in some rabbits may exhibit
a certain level of cross reactivity with NANBs Ag
as evaluated using the radio immuno assays and
immunofluorescent tests described to test for
anti-NANBs antibodies.

Such anti-a anti-HBs antibodies with some
anti-NANBs activity can be used to prepare the
immunoadsorbant to extract NANBs Ag from
plasmas of well selected donors devoid of any
HBV infection but carriers of a NANB virus with
sufficient circulating NANBs Ag.

b) one can also as an intermediate step use the
anti-HBs anti-a rabbit antibodies to obtain
precipitin lines by counterelectrophoresis against
NANBs Ag plasmas, and wash these lines and
again immunize other rabbits with them. This
provides also good anti-NANBs Ab (Ab
means:antibody).

c) another possible method is to immunize
rabbits with purified HBs Ag and boost them with
partially purified NANBs Ag. Several cycles of
alternate immunizations can be made.
One can then select the antibodies with the

minimum of reactivity against non viral con-
taminants.

d) another most efficient possibility is provided
by monoclonal Ab technology.
A mouse is immunized with preparations of

enriched in NANBs Ag. 10—20 days later mice are
boosted with 5—15 micrograms of purified HBs
Ag (or vice versa).

One controls that some mice have elicited an
anti-NANBs response.
The spleen of those mice is then used to

prepare hybridomas of Ab secreting cell lines
cultivated in microplates.

The cells which secrete anti NANBs and or
anti-HBs are selected by immunofluorescence
and/or radiofmmuno assays for anti-NANBs and/
or anti-HBs.

Only those cell lines reacting for anti-NANBs or
for both anti-NANBs and anti-HBs can be selected
and cloned. These cell lines are then injected into
peritoneum of mice or rats to obtain large
quantities of ascitic fluid with high titer anti-

NANBs suitable for immunoadsorptton pre-
parations.

e) it is also possible to take advantage of natural
animal models of HBV and NANB infection

(chimpanzees) or HBV related infection such as
woodchucks.

In the case of chimpanzees animals developing
natural NANB infection with the HBV like strain

can be boosted with purified HBs Ag to prepare
the anti-NANBs reactive Ab.

In the case of woodchucks anti-WHs carriers
may also be boosted with purified HBs Ag.

Example 8

Purification of NANBs Ag by adsorption
chromatography using heparinosel
Plasmas positive for NANBs Ag can be enriched

s in NANBs Ag using this method.
Briefly NANBs Ag positive serum is concen-

trated by 60% ammonium sulfate.

After dialysis the enriched NANBs preparation
is chromatographed on a column packed with 200

to ml of Heparin Ultragel (registered trademark).
(IBF) equilibrated with 5 ml fraction in Buffer T,
(Tris, 0,05 M, NaCI 0,15 M, NaN3 0,02%, CaCla
0,025 M, pH 7,6), under a slow flow (0,2 mt/mn).
The column is then washed with 200 ml of T,

is buffer followed by 1 00 ml of T2 (Tris 0,05 M, NaCI
0,15 M, NaNj 0,02 %, EDTA 0,01 M, pH7,6).

Elution of NANBs is later carried out with a NaCI
gradient in buffer T2 obtained by adding progres-
sively (0,5 ml/mn) Tris 0,05 M EDTA 0,01 M NaCI

20 2,5 M in a flask of 300 of Ta.

Fifty fractions of 10 ml are then collected
according to NaCI concentration measured by an
ABBe refractometer.

The gradient span was 0,15 M to 1,2 M of NaCI.
25 Fractions are dialysed against TSA buffer then

concentrated to 1 ml by ultrafiltration (limit

10 000 daltons). NANBs is delectable essentially
in fractions between 0,25 and 0,40 M and 0,60 and
0,80 M.

30 Those high titer NANBs Ag positive fractions
are sufficiently concentrated to become reactive
in the HBs Ag radioimmuno essay (as a result of
the weak cross-reactivity mentioned above)
which can therefore be used for monitoring

35 purification.

Further purification of NANBs Ag can be
achieved as described by KAPLAN in VOX
SANGUINIS 1978 Vol 35 p 224—233.

«r Claims

1. A new vaccine against viral NANB hepatitis
comprising in a physiologically acceptable
medium an amount of a purified non infectious

4* fraction containing NANBs antigen or a related
antigen in quantities sufficient to cause, on
administration, ah immunologic response, said
NANBs antigen (1) having a density between 1.20
and 1.30 g/ml in a cesium chloride solution and

so between 1.15 and 1.25 g/ml in a sucrose solution
(2) having an electrophoretfc migration in the
a,$-globulin zone; (3) being associated to
particles with a viral appearance, spheres or
filaments, the most typical of which have a size

55 ranging from 10 to 45 nm in diameter, the
complete virion appearing as a double envelope
sphere of 35 to 45 nm; (4) when administered to a
being having an immune system, said NANBs
antigen causes the formation of antibodies with

so which it provides a precipitation reaction, the said
antibodies also being capable of aggregating
and/or precipitating the said viral particles includ-
ing the complete double envelope virions con-

10
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taining a nucleocapside having a size of about

35—45 nm, the said antibodies also being

capable, when combined with a fluorescence

agent of causing a cytoplasmic and/or

membranous fluorescence in liver tissue sections

from subjects suffering from NANB hepatitis; the

said antibodies being neither capable of

aggregating the complete B hepatitis virus

particles nor of causing a cytoplasmic and/or

membranous fluorescence in the liver tissue of

subjects suffering from B hepatitis, wherein said

related antigen is an antigen sharing with NANBs
common antigenic determinants demonstrable

e.g. by immunodiffusion, immunofluorescence,

hemagglutination or radioimmuno assay.

2. A process for preparing the vaccine of claim 1

comprising selecting serums or plasmas in which
the presence of NANBs antigens has' been
identified and purifying the said antigen by a

method selected from affinity chromatography,
ultracentrifugation, gel chromatography,

fractioned precipitation or ultrafiltration.

3. The process of claim 2 wherein the said

purification includes the step of immunocomplex
dissociation.

4. A new medicine for the prevention and
treatment of viral NANB hepatitis comprising in a

physiologically acceptable medium a purified

gammaglobulin fraction containing anti-NANBs
antibodies, the said anti-NANBs antibodies

exhibiting principally the following charac-

teristics: (1) they provide a precipitation reaction

with NANBs antigens; (2) they are capable of

aggregating and/or precipitating viral particles

including complete double enveloped virions

having a size of 35—45 nm, associated to the

NANBs antigen; (3) they are capable of causing
when combined with a fluorescence agent, a
cytoplasmic and/or membranous fluorescence in

liver tissue sections of subjects suffering from
NANB hepatitis; and (4) the said antibodies are

neither capable of aggregating nor of precipi-

tating significantly complete particles of the B
hepatitis virus, nor of causing a cytoplasmic

and/or membranous fluorescence in liver tissue

of subjects suffering from B hepatitis.

5. The medicine of claim 4 wherein said

gammaglobulin fraction containing said anti-

NANBs antibodies has been previously treated to

suppress or reduce anti-complement force.

6. A process for preparing the medicine of claim

4 comprising selecting serums or plasmas in

which the presence of anti-NANBs antibodies has

been detected and fractionating said serums or

plasmas to isolate a purified gammaglobulin
fraction.

7. A process for eliminating or reducing the

infectiousness of biologic fluids containing or

susceptible of containing NANB hepatitis virus or

NANBs antigens, comprising contacting said

fluids with a gammaglobulin fraction defined in

claim 4.

Patentanspruche

1. Neue Vakzine gegen vtrale NANB Hepatitis,

enthaltend in einem physiologisch vertraglichen

5 Medium eine solche Menge einer gereinigten

nicht-infektidsen Fraktion, welche ein NANBs-
Antigen oder ein verwandtes Antigen enthalt, da&
nach Verabreichung eine immunologische Reak-

tion hervorgerufen wird, wobei das NANBs-
to Antigen

(1) in einer Casiumchloridlosung eine Dichte

von 1,20 bis 1,30 g/ml und in einer Sucroseldsung

eine Dichte von 1,15 bis 1,25 g/ml besitzt,

(2) eine elektrophoretische Migration in der a,

75 p-Globulinzone zeigt,

(3) zu Partikeln mtt viralem Aussehen, KQgel-

chen oder Rlamenten assoziiert ist, von denen die

typischsten einen Ourchmesser von 10 bis 45 nm
besitzen, wobei das vollstandige Virion a Is Kuget-

20 chen mit einer Doppelhulle von 35 bis 45 nm
auftritt und

(4) wobei das NANBs-Antigen nach Verab-

reichung an ein Lebewesen mit einem Immun-
system die Bildung von Antikopern verursacht,

25 mit denen es eine Praztpitationsreaktion eingeht,

wobei die Antikdrper auch in der Lage sind, die

viralen Partiket, einschlieSlich der vollstdndigen

Vtrionen mit Doppelhulle, die ein Nucleocapsid

mit einer GrdBe von etwa 35—45 nm enthalten, zu
30 aggregieren und/oder zu praziprtieren,

wobei die Antikdrper ferner in der Lage sind,

nach (Combination mit einem fluoreszierenden

Agens in Lebergewebe-Schnitten von Personen,

die unter NANB-Hepatitis leiden, eine' zyto-

35 plasmatische und/oder membrandse Ffuoreszenz

herbeizufOhren und
wobei die Antikdrper weder in der Lage sind,

die vollstdndigen B-Hepatitis-Viruspartikel zu
aggregieren noch efne zytoplasmatische und/

40 oder membrandse Fluoreszenz im Lebergewebe
von Personen, die unter B-Hepatitis leiden,

hervorrufen kdnnen,
wobei das verwandte Antigen eine Antigen ist,

das mit NANBs gemeinsame antigenische Deter-

48 minanten teilt bestimmbar beispielsweise durch

Immunodiffusion, Immunofluorezenz, Haemag-
glutination oder Radioimmunoassay.

2. Verfahren zur Herstellung der Vakzine nach
Anspruch 1, wobei man Sera Oder Plasmen

50 auswdhlt in denen NANBs-Antigene nach-

gewieisen wurden und dafi man dieses Antigen

mittels AffinitStschromatographie, Ultrazentri-

fugierung, . Gelchromatographle, fraktion (arte

PrSzipitation und/oder Ultrafiltration reinigt

55 3. Verfahren nach Anspruch 2, worin die Relni-

gung auch eine Immunokoplexdissoziation ein-

schliefit

4* Neues Arzneimittel zur Verhlnderung und
Behandlung viraler NANB-Hepatitis, das in einem

60 physiologisch vertraglichen Medium eine

gereinigte, antl-NANBs-Antikdrper erithaltende

y-Globulinfraktion aufweist wobei die anti-

65

11
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NANBs-Antikorper im wesentlichen folgende
Eigenschaften besitzen:

(1) sie fuhren mit NANBs-Antigenen zu einer
Praziprtationsreaktion;

(2) sie sind in der Lage, virale Partikel, 5
einschlieSlich der vollstandig doppeletngehullten
Virionen mit einer GrdSe von 35—45 nm, welche
mit dem NANBs-Antigen assoziiert sind, zu aggre-
gieren und/oder zu prazipitieren,

(3) sie sind in der Lage nach Kombination mit to

einem fluoreszierenden Agens in Lebergewebe-
Schnitten von Personen, die unter NANB-
Hepatitis leiden, eine zytoptasmatische und/oder
membrandse Fluroeszenz herbeizufuhren, und

(4) die genannten Antikdrper konnen weder is

vollstandige Partikel des B-Hepatitisvirus signifi-

cant aggregieren Oder prazipitieren noch im
Lebergewebe von Personen, die unter B-Hepatitis
leiden, eine zytoplasmatische und/oder membra-
ndse Ftuoreszenz hervorrufen. 20

5. Arzneimittel nach Anspruch 4, bei dem die

Y-Globulinfraktion, weiche die anti-NANBs-
Antikorper enthaMt zuvor behandelt wurde, um
die Anti-Komplementwirkung zu unterdrucken
Oder zu reduzieren. 25

6. Verfahren zur Herstellung des Arzneimittels
nach Anspruch 4, wobei man Sera Oder Plasmen
auswShlt, in denen anti-NANBs-Antikdrper nach-
gewiesen wurden, und in dem man die Sera oder
Plasmen fraktioniert, um eine gereinigte v- 30
Globulinfraktion zu isolieren.

7. Verfahren zum Eliminieren oder Reduzieren
der Infektiositfit biologischer FIGssigkeiten, wel-
che NANB-Hepatitis-Virus Oder NANBs-Antigene
enthatten oder enthalten konne, wobei man diese 35
ROssigkeiten mit einer im Anspruch 4 definierten
v-Globulinfraktion in Kontakt bringt

Revendications ^
1. Nouveau vaccin centre rhepatite viral NANB

comprenant dans un milieu physiologiquement
acceptable, une fraction purifiee non infectieuse
contenant I'antigene NANBs ou un antigene ^
apparent^, en quantity suffisante pour provoquer,
par administration, une reponse immunologique,
I'antigene NANBs etant un antigene (1) ayant une
densite entre 1,20 et 1,30 g/ml dans une solution
de chlorure de cesium et entre 1,15 et 1,25 g/ml &
dans une solution de sucrose, (2) ayant une
migration eiectrophorefc'que dans la zone a, 3-

globuline; (3) etant assocte a des particules ayant
une apparence virale, spheres ou filaments, dont
les plus caracteristiques presentent une dimen- 55
sion de I'ordre de 10 a 45 nm de diametre, le

virion complet apparaissant comme une sphere a
double enveloppe de 35 a 45 nm; (4) iorsqu'il est
administre a un etre ayant un systeme immuni-
taire, I'antigene NANBs provoque la formation ^
d'anticorps avec lesquels il donne une reaction de
precipitation, ces anticorps etant egalement cap-
abies d'agglomerer et/ou precipiter lesdites parti-

cules virales y compris les virions complete a
double enveloppe contenant un nucleocapside 6S

ayant une dimension d'environ 35 a 45 nm, lesdits

anticorps etant egalement capables lorsuq'iis

sont combines a un agent de fluorescence, de
provoquer une fluorescence cytoplasmique et/ou

membranaire dans des coupes de tissu hepatique
de sujets souffrant d'hepatite virale NANB; ces
anticorps n'etant capabtes ni d'agglomerer les

particules de virus complet de I'hepatite B ni de
provoquer une fluorescence cytoplasmique et/ou
membranaire dans le tissue hepatique de sujets
souffrant d'hepatite B, ledit antigene apparente
etant un antigene ayant avec le NANBs des
determinants antigeniques communs demon-
trables par exemple par immunodiffusion,
immunofluorescence, hemagglutination ou essai

radioimmunologique.
2. Procede de preparation du vaccin selon la

revendication 1, comprenant fa selection de
scrums ou de plasmas dans lesquels la presence
d'antigenes NANBs a ete identrft^e, et la purifi-

cation de I'antigene selon une methode choisie
parmi la chromatographie d'afftnite, I'ultracentri-

fugation, la chromatographie sur gel, la precipi-

tation fractionnee ou ('ultrafiltration.

3. Procede selon la revendication 2, caracterise
en ce que la purification comprend I'etape de
dissociation de I'immunocomplexe.

4. Nouveau medicament pour la prevention et
le trartement de I'hepatite virale NANB, compre-
nant, dans un milieu physiologiquement accept-
able, une fraction purifiee de gammaglobuline
contenant des anticorps anti-NANBs, ces anti-

corps anti-NANBs presentant les caracteristiques
principales suivantes: (1) ils provoquent une
reaction de precipitation avec des antigenes
NANBs; (2) ils sont capables d'agglomerer et/ou
precipiter des particules virales, y compris des
virions complets a double enveloppe, ayant une
dimension de 35 a 45 nm, associes a I'antigene
NANBs; (3) its sont capables de provoquer,
lorsqu'fls sont associes a un agent de fluoresc-
ence, une fluorescence cytoplasmique et/ou
membranaire dans des couples de tissu hepati-
que de sujets souffrant d'hepatite NANB; et (4)

ces anticorps ne sont capables nf d'agglomerer ni

de precipiter de facon significative des particules
completes du virus de I'hepatite B, ni de provo-
quer une fluorescence cytoplasmique et/ou
membranaire dans le tissue hepatique du sujets

souffrant d'hepatite B.

5. Medicament selon la revendication 4, carac-
terise en ce que la fraction gammaglobulinique
contenant des anticorps anti-NANBs a £te traitee

preablement pour supprfmer ou reduire le

pouvoir anti-cornpiementaire.

6. Proc6dede preparation du medicament selon
la revendication 4, comprenant la selection de
serums ou de plasmas dans lesquels la presence
d'anticorps anti-NANBs a ete detectee et le

fractionnement de ces serums ou plasmas pour
isoler une fraction gammaglobulinique purifiee.

7. Procede d'elimination ou de reduction de
I'infectiosite de fluides biologiques contenant ou
susceptibles de contenir des virus de I'hepatite
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NAN6 ou des antigenes NANBs, comprenant la

mise en contact de ces fluides avec una fraction

gammaglobulfnique telle que d6finie dans la

revendication 4.
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